A New Development from the 
RMC Technical Ceramic Laboratories 


*Patent Pending 


Vacuum Cast DISCAPS answer the demand for a de- 
pendable ceramic capacitor for high voltage applications. 

The RMC Vacuum Cast process removes all air and F 
gases to form a hermetically sealed casing in perfect 
contact with dielectric and terminals. The possibility of 
cracks or fissures in the casing is eliminated. 

The exclusive casting material meets all the require- 
ments of an outstanding capacitor casing; it is highly 
impervious to moisture, has great mechanical strength 
and exceptionally good electrical characteristics. 

For extra dependability specify RMC Vacuum Cast 
DISCAPS ... they are priced competitively with ordi- 
\. nary molded types. Your inquiry is invited. 


‘\ ” ” 
& 1” x %~ across flats. 
20 KV—500 mmfd with standard and special terminals, 


“ 
7 Size—1” x %” across flats. 
W 20 KV—500 mmfd with No, 16 wire leads. Lead lengths 
optional. 
} 
~ 
My 4,” x %"" across flats. 
® 15 kv—1200 K-50 to 200 mmfd 
15 KV—4500 K—200 to 1000 mmfd 
~“ ” ” 
pe 5% x %y~ across flats. 
W 10 KV—1200 K-50 to 250 mmfd 
10 KV—4500 K—250 to 1000 mmfd 
a Ke” x %m" across flats. 


» 8 KV—N-1500—10 to 50 mmfd 
8 KV—1200 K—50 to 250 mmfd 
8 KV—4500 K—250 to 1000 mmfd 


C—D-—E have No. 16 or No. 18 wire leads—length optional. 
POWER FACTOR AT 1000 CPS: 1% MAX. 


LEAKAGE RESISTANCE: Guaranteed greater than 50,000 Megohms 
LEAKAGE RESISTANCE AFTER HUMIDITY: 5000 Megohms 


DISCAP 
CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


DISTRIBUTORS: Contact Jobbers Sales Co., 146 Broadway, Paterson 1, N. J. 
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FRONT COVER: ELECTRONIC AIRCRAFT CONTROL—The complex problem of scheduling jet planes to land at 
the rate of 120/hour appears to be as exacting as threading them through a needle's eye. The critical return-to 
base congestion has fostered the need for an automatic air traffic controller capable of much faster operation 
than human controllers. The solution is the Volscan system, in which the control console operator ‘“‘shoots’’ a 
PPI blip with a light gun, thereby assigning a tracking-while-scanning channel (Antrac) which isolates this 
target from all others. The Antrac feeds the Volscan computer (Datac) which computes a landing schedule. The 
Datac contro! orders are relayed to the aircraft by voice or data link. See page 66 
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Bwrmedld TROIS and FILTERS 


4 aN} A. eo ee Keeping ahead of the game is our specialty and with 
dt ae a — our newest sub- miniature line of toroidal filters and toroids 
ee ae in actual production, we are living up to our reputation for 

. progressiveness. 
5 The tiny “‘cheerio”’ toroids are already being employed 
“in filters small enough to hide with your thumb. Although 
the applications for these are myriad, the “cheerios” lend 
themselves perfectly to printed circuit applications as illus- 
trated and are being sold at a cost comparable to‘standard’ 
miniature toroids. 


Write for new and enlarged 16 page catalog 102A E U 


Exclusive Manufacturers of Communications Network Components 
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Facts and Figures Round-Up ELECTRONIC T TA 
May, 1954 INDUSTRIES L 
1500 I 1500 
an peaaeas RADIO & TELEVISION RECEIVER ss 
' CIPERINT A Arne Meneses CaN oh 
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Presented below are some interesting results ob- MAJOR MANUFACTURERS REPORT 1953 SALES 
tained in a recent survey conducted to find de- 
gree of electronic engineer employment in the 
aircraft industries. Replies are from major air- iene Sales Net Income Earning 
frame manufacturers Mfr (Thousands) (Thousands) Share (Cmn) 
‘ 1952 1953 1952 1953 | 1952 1953 
an nanemaae "amar Burroughs $151,327 $162,632 $ 7,894 $ 7,207 $1.58 $1.44 
I Clevite 54,103 71,305 3,444 3,479 | 1.97 1.77 
Aircraft No. of No. Elect % Elect DuMont 76,367 91,829 1,425 1,544 | 0.55 0.60 
Mfgr. Engineers Engineers Engineers | 
A. 1400 400 29% Hoffman 36,380 50,415 1,624 1,200 | 2.81 2.07 
3 oon aa = | Minneapolis-Honeywell | 165,710 214,019 9,081 10,330 | 3.00 3.31 
D. 3500 200 5.7% | Minn. Mining & Mfg. 185,242 219,916 16,090 17,978 | 1.96 2.14 
E. 175 32 18.3% Motorola 168,735 217,964 7,013 7,076 | 3.62 3.66 
F. 1050 400 38% 
G. 463 58 12.6% Philco 366,964 430,420 11,491 13,068 | 3.15 3.43 
H. 5000 2000 40% RCA 693,941 853,054 32,325 35,022 | 2.10 2.27 
I. 3000 175 5.8% 
J. 850 80 9.4% Stewart-Warner 122,552 128,798 4,234 4,081 3.30 3.04 
Total 17,815 3632 Zenith 137,600 166,733 5,846 5,632 11.87 11.44 
Average 1782 363 18.3% ; 


‘Mathematics of Plant Location,” appearing in current issue of University of Chicago Reports, is an interesting summary of the work of Prof. C. D. Harris 
who believes physics formulae can be used to plot industrially important factors. 
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Interesting maps below show manufacturing and marketing area in US 
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GOVERNMENT ELECTRONIC CONTRACT AWARDS 


This list classifies and gives the value of electronic equipment selected from 
contracts awarded by government procurement agencies in March 1954. 


Actuators . . -ce0f U,268 467 Handsets 143,417 
Actuator Parts .. 264,838 Indicator, tachometer 64,825 
Amplifiers .. 27,985 Kits, radar .... 35,528 
Anodes, silver ... 290,156 Machine, dynetric balancing 50,400 
Antennas .... 39,600 Master Indicators, directional 

Batteries ... ; ; : 3,235,799 ese 10,592,937 
ee ; 431,540 Meters, frequency 79,141 
Cable, & Combustion Heaters 71,467 Motors, generator 51,600 
Cay UWE ia kes i 94,181 Oscillographs ... 158,318 
Cable, telephone ...... F 352,317 Plugs, telephone ..... ween 49,200 
Circuit Breakers ....... — 43,040 Power Supplies, radar X band 27,353 
Compound, Insulating ..... 130,900 Public Address Systems 36,195 


Resistors, variable 81,958 
Solder 86,991 
Solder, silver .. 35,506 
Sonar Sounding Sets 383,955 
Spare Parts, transceiver 1,892,202 
Suppressors, noise . 30,390 
Switches, disconnect 84,800 
Switchgear ........ 134,885 
Telephones, sound powered >. 216,300 
Teletypewriter Sets ........ 1,179,633 
Terminal Boxes 27,375 
Test Sets, radar ... 60,962 
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THE RIGHT TRANSMITTER 
FOR YOUR “SPECIAL” NEED 


Standard Electronics offers you the most adapt- 
able VHF equipment in the industry today . . . to 
solve your station’s expansion problems on the 
basis of individual needs and market require- 


ments. 


For example, to start television service, you may 
choose an economical, trouble-free 5 or 10 KW 
100% air cooled S-E transmitter. Later, go to 20, 
25, 40 or 50 KW output, simply by adding a 
matching S-E amplifier. You get the right com- 
bination of the best equipment to give you the 
ERP you need at any time. 


For television stations now on the air who want 
to improve their competitive status with a maxi- 
mum power signal . . . Standard Electronics offers 
a complete line of 100% air cooled amplifiers . . . 
DESIGNED TO DRIVE DIRECTLY FROM YOUR 
PRESENT TRANSMITTER, whatever its make. . . 
with no need to replace any part of your existing 
equipment. YES, EVEN IF YOU HAVE A 2 KW 
TRANSMITTER, IT CAN BE EXPANDED TO 20 KW 
WITH ONLY THE ADDITION OF A S-E AMPLIFIER. 
Your high power broadcasts can begin SOON 
. . . because Standard Electronics has a reputa- 
tion for deliveries ON TIME, as promised. 


Compare true equipment costs . . . not just initial cost... 
but also tube replacement and power consumption costs. 
( Within a five year period, an S-E 50 KW—VHF transmitter 
can save you up to $120,000 in operating expenses alone. ) 


Compare circuitry ... layout and control simplicity . . . ease 
of maintenance. 


Consider the advantages of S-E’s “Add-A-Unit” design that 
makes it easy for any station to expand to higher power... 
and compare delivery schedules for both complete trans- 
mitters and high power amplifiers. 


Get all the facts... and let them help you decide truly which 
transmitter best serves your needs. 


Comparison Chart of VHF High Power Transmitters 


Transmitter B | Transmitter C | Transmitter D 


TUBE COST complete set $6,138 $11,625 $13,230 (est) $9,250 (est) 
FCC spares $1,495 $4,237 $6,429 (est) $5,050 (est) 
AIR COOLED vs | no | 


208/230 V 208/230 V 
POWER LIME REQUIREMENTS mie | tants. | Sass 
193 KW 150 KW (est) 165 KW (est) 


AMPLIFIER DRIVES WITH 5 KW 


AMPLIFIER WILL OPERATE WITH ANY MAKE DRIVER 


FLOOR AREA (including power equipment, 
blowers, etc.) 


ALL TUBES VISIBLE FROM FRONT 
SELF CONTAINED (no separate enclosures, vaults, 
imps, etc. 


INDIVIDUAL CHASSE CONSTRUCTION 


—_— 


Transmitter room of 
WOR-TV’s new Empire 
State 50 KW transmitter, 
130 KW ERP. 100% air 
cooled. Completely self- 
contained. Equipment 
throughout by Standard 
Electronics. 


LOL L REA LABL DLO 


’ STANDARD ELECTRONICS 


has these exclusive features 


ADD-A-UNIT DESIGN 


Lets you go from 500 
watts to 50 KW without 
scrapping or even modi- 
fying a single piece of 
equipment. 


VERSATILE AMPLIFIERS 


S-E’s Add-A-Unit amplifi- 
ers can be added to exist- 
ing equipment regardless 
of make. Any 5 or 10 KW 
transmitter will drive a 
10 or 50 KW S-E ampli- 
fier. Any 2 or 5 KW trans- 
mitter will drive a 20 KW 
S-E amplifier. 


ECONOMICAL INSTALLATION 


Fewer building altera- 


tions. Units fit any sta- 


tion layout. 


ADVANCED STYLING 
Modern cabinetry by 
Dreyfuss, leading indus- 
trial designer. 


SELF-CONTAINED 


Compact. No external 
blowers or external vaults 
needed. 


LOWER OPERATING COSTS 
Similar tube types 


throughout. Low emission 
visual tubes interchange- 


able with aural section 
where power require- 
ments are less. Lower ini- 
tial tube cost, AND LONG 
LONG HOURS OF LIFE 
Lower power consump 
tion too, saving many dol- 
lars on your power bill. 


ACCESSIBLE 


All tubes visible and ac- 
cessible from the front 
via full length glass doors. 


COLOR ADAPTABLE 


Elimination of back porch 
clamp insures proper 
operation with color 
signals. 


SEE A COMPLETE S-E BLUE STAR 50 KW 
TELEVISION TRANSMITTER at the 


NARTB EXHIBITION May 23 to 27 
Palmer House — Chicago, Ill. Exhibit No. 20 
Standard Electronics Reception 
Headquarters, Room 805 


with high power 


Let Standard Electronic engineers give you the 
facts about today’s trend to HIGH POWER VHF 
broadcasts. Check at first hand the operating 
and layout simplicity of S-E maximum power ? 
BLUE STAR stations. Check, too, S-E’s new Multi- eqeipment tetey 


con camera ... on demonstration at the show. 


to deliver tomorrow’s 


standard electronics corporation 


A SUBSIDIARY OF CLAUDE NEON, INC. 
285-289 EMMETT STREET e NEWARK 5, N. J. 
devoted exclusively to the 

engineering, manufacturing, and servicing of equipment 

for the broadcast and television industry 


DISON TIME DELAY RELAY’S 


| 


Basic Extras at No Extra Cost 


GENERAL SPECIFICATIONS 
Standard Types 


Operating Time: 2 to 300 seconds 


Heater: 5 watts continuous excitation 
at 6.3, 26.5 and 117 V. AC/DC 


Contact Rating: 6 Amps Max. 
Vibration & Shock: '/\4” overall 
amplitude at 55 cps. 50 g. 


Features 


Hermetically Sealed 

Micanol base is standard on all types 
Over 400 variations to choose from 
Delivery from a stock of many types 


Greatest range of time delays 
available in any thermal relay. 


YOU CAN ALWAYS RELY ON EDISON 
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CIRCULATION 21,000 


Because of increases in circulation which 
obviously cannot be shown in current audited 
statements, advertisers should disregord any 
comparison based on a previous period or 
any that fails to show TELE-TECH's guar- 
anteed circulation of 21,000. 

TELE-TECH*® & ELECTRONIC INDUSTRIES is 
edited for top-level engineers and execu- 
tives throughout the electronic industries. 
It gives the busy engineering executive 
authoritative information and _ interpretation 
of the latest developments and new products, 
with emphasis on subjects of engineering 
import and timeliness. Special attention is 
given to: 


MANUFACTURING 


—Electronic equipment, communications, 
broadcasting, microwave” relay, _ instru- 
mentation, telemetering, computing. 

—Military equipment including radar, 
sonar, guided missiles, fire controls 

—TV-FM-AM receivers, phonographs, 
recorders, reproducers. 


OPERATION 


—Fixed, mobile and airborne communi 
cations in commercial, municipal , avi 
ation and government services 
—Broadcasting, video and audio record 
ing, records, audio and sound systems } 
motion picture production. | 
| 
j 
| 


—Military, civilian and scientific elec 
tronic computing and control system 


—*Reg. U. S. Pat. Of. 


THE ELECTRONIC INDUSTRIES 
DIRECTORY 
Published annually as an integral 
section of TELE-TECH in June 
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Frequency Control Crystals 

and Circuits for COLOR TELEVISION, 
Midland is prepared NOW 

to supply you in quantity with 

Color TV Crystals to 


rager 
rager 


= 
UO aaa alia 


i your exact specifications... 
* 


and to counsel on all 


matters concerned with this subject. 


. Whatoen ital mud, comentional mr aperrabined 
" Mither , opaelly rig, ntact 


, @ 
is MANUFACTURING COMPANY, INC. 
os 3155 Fiberglas Road, Kansas City, Kansas 
-=s WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS 
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PIONEERS 


MOLDED HOUSING IS 


MOISTURE 
RESISTANT 


V) 
MOLDED HOUSING IS 


INERT 
TO FILM! 


PHOTOGRAPHS ACTUAL SIZE 


RESISTORS 


..-DEPENDABLE...LOW COST 


BORO-CARBON FILM RESISTORS 


IN 42, 1, AND 2 WATT RATINGS 


Now for the first time you can obtain a superior yet 
relatively low cost film-type resistor for military elec- 
tronic gear—resistors that not only meet the severe 
performance requirements of Military Specification 
MIL-R-10509A, but are capable of full wattage dissi- 
pation at 70°C ambient! 

Sprague Type 4E, 55, and GE Filmite B resistors 
are housed in a dense molded jacket which not only 
provides unexcelled physical protection for the film 
resistance element but serves as a barrier to moisture 
and vapor, the twin enemies of all film-type resistors. 

Boro-carbon films are unusually sensitive to mois- 
ture. Protection against moisture in any form is a pri- 
mary requirement for successful long term stability 
of resistance. The low-loss phenolic housings on 
molded Filmite resistors not only shed water but are 
vapor resistant and inert to the film material. There 


is minimum possibility of field failure through elec- 
trolytic action and penetration of moisture or vapor 
through the dense molded jacket. 

Other features of molded Filmite B resistors are 
special low-contact-resistance, low noise end termi- 
nations held rigidly in place on special ceramic cores, 
extremely low temperature and voltage coefficients 
of resistance, and excellent load-life 
and high frequency characteristics. << 


For complete engineering data, write ~~ =--=-_ 
for Engineering Bulletin No. 130 to: : Se 
SPRAGUE ELECTRIC COMPANY, —— 
233 Marshall Street, North Adams, Mass. © eusuusmmenmemmees 
DIMENSIONS RESISTANCE 
SPRAGUE WATTAGE (INCHES) (OHMS) VOLTAGE 
TYPE NO. RATING L o Min. Max. (Max.) 
4E V, % % 100 Meg. 350 
5E 1 1%  % 100 2Meg. 500 
6E 2 2%, % 200 10Meg. 750 


Standard Resistance Tolerances: 1, 2, and 5% 


IN ELECTRIC AND ELECTRONIC DEVELOPMENT 


NORTH ADAMS, MASSACHUSETTS 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD, NORTH ADAMS, MASS 


CABLE: SPREXINT 


FCC Fees Shelved 


The Senate Commerce Committee 
has asked the FCC to suspend 
rule making on its proposal to 
levy fees on broadcasting and 
other stations. 


Westinghouse Announces 
24 In. Color TV Tube 


Larger screen size, and the use of 
a phosphor screen which has 20 com- 
plete color groups per inch compared 
to 17 previously used, is claimed to 


Faceplate of 24-in. Westinghouse color TV tube 
(top) is sealed to metal ring. Components of 
70° tube with 200 sq. in. screen (bottom) 


provide improved resolution and 
color definition on the new 24-in. 
color TV tube under development 
by the Westinghouse Electronic Tube 
Div. 


ATOMIC BATTERY 


Unusual atomic battery developed by Alexander 
Thomas of Tracerlab uses radioactive tritium, 
can produce up to 400 volts at 0.01 to 1.0 
lw, and has a useful life of 10 to 30 years. 
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Printed Circuits Developed for TV 


The main obstacle to the use of 
Modular Design in the large scale 
production of TV _ receivers has, 
until now, been the inability of flat 
printed circuits to duplicate the more 
complicated stages, particularly those 
in which wires cross without making 
a connection. To solve this problem, 
Sanders Associates of Nashua, N.H., 
have developed a new unit, trade- 
marked the “Reliaplate” which pro- 
vides low-cost method of “covering- 
over” in flat printed wiring. 


Compact, orderly construction is achieved in 
TV set using Sanders’ printed circuit plates 


These panels—in themselves, small 
printed circuits—are approximately 1 
in. square, and are mounted at right 
angles to the flat printed wiring 
sheet. They have small, comblike 
teeth, which are plugged into exist- 
ing holes and then dip-soldered. The 
solder acts as both a mechanical 
mounting and an electrical connec- 
tion. From a 3 x 3 ft. sheet of clad 
laminates, almost 1000 units can be 
produced. 


Close-up of ‘‘Reliaplate” printed circuit u-ed 
in TV set shows perpendicular construction 


New Four-Channel 
Tape Recorder 

A sound recorder that will register 
four conversations simultaneously 
on a single magnetic tape and play 
them back individually or in pairs, 
was demonstrated recently by Mag- 
necord, Inc. of Chicago. The new 
model is an adaptation of the four 
channel recorder being used to 
monitor air-to-ground communica- 
tion at a number of major airports. 


Differential Analyzer 

The ETT-100 magnetic drum 
digital differential analyzer recently 
put into operation at Stevens In- 
stitute of Technology is the largest 
electronic computer of its. kind. 
And, according to its designer, S. M. 


Shackell, its present capacity of 100 
integrators, or problem-solving 
centers, can be expanded to 200 
integrators with little difficulty. The 
next largest computer of this type 
has 60 integrators. 


Precision Gyroscope 

Angular measurements up _ to 
1/36,000th of a degree are pos- 
sible with a new precision gyro de- 
veloped for the U.S. Air Force by 
Minneapolis-Honeywell. Officially 
called the Hermetic Integrating 
Gyro, or HIG, the device can detect 
motion 3,000 times slower than the 
hour hand on a watch. 


) a 


MORE NEWS 
on page 10 


As We Go To Press... (Continued) 


High Vacuum Pump 
Has No Moving Parts 


Two GE research scientists, Dr. 
A. M. Gurewitsch and Dr. W. F. 
Westendorp, have built an experi- 
mental air pump with no moving 
parts, which can produce a vacuum 
as high as one billionth of normal 
atmospheric pressure The device, 
known as an ionic pump, may 
eventually simplify the exhaustion 
of radio and TV picture tubes. 

One form of the pump consists of 
a circular steel box which is sup- 
ported between the poles of a power- 
ful permanent magnet. In the mid- 
dle of the box is mounted a posi- 
tively-charged tungsten ring: The 
walls of the pump, which are lined 
with carbon plates, form the negative 
side of the circuit. A tube connects 
the pump to the vessel from which 
gas is to be exhausted. 

When a high voltage is applied, 
an electrical gas discharge occurs. 
Electrons in this discharge are at- 
tracted toward the tungsten ring, 
but the field of the magnet prevents 
them from being collected immedi- 
ately. Instead, they are caused to per- 
form numerous oscillations through 
the ring. During these oscillations, 
they hit many of the gas atoms, 
which are partly broken, or “ionized.” 

The molecular fragments, called 
“ions,” having positive electrical 
charges, are hurled toward the pump 
walls, which are negatively charged. 


On the way, the ions hit the carbon 
plates and are driven into them and 
held. Since they are removed from 
the open space, gas pressure is re- 


Dr. A. Gurewitsch adjusts ‘ionic pump" at GE 


duced. When the evacuation is com- 
pleted and the pump disconnected 
from the vessel, the absorbed gases 
can be driven out of the carbon by 
simply heating the whole pump. 


Megawatt UHF-TV Seen 


Eitel-McCullough is planning to 
place its 60-kw klystron in produc- 
tion within the year. It will be 
similar to current 12-kw types, and 
will make possible 1,000,000 watts 
ERP for UHF-TV. 


New Color TV 
Developments Announced 

Announcing the production of 
RCA’s first commercial color TV 
receiver, the CT-100 (list price 
$1,000), at the Bloomington, Ind. 
plant, J. B. Elliot, exec. v.p. of the 
Consumer Products Div. of RCA 
declared that “ the market for 
color today is as great as the market 
for black-and-white television was 
seven years ago.” Present plans call 
for the production of 10,000 sets by 
the end of ’54. 

For televising color motion picture 
film and slides, a new camera em- 
ploying three RCA Vidicon pickup 
tubes and a light-splitting system 
of dichroic mirrors, is announced by 
RCA. 

A new color TV test signal gener- 
ator developed by the RCA Service 
Co. for use in TV stations will sim- 
plify the adjustment of the color 
receiver in the home. 

Designed specifically for UHF 
color-TV broadcasting, RCA’s new 
6448 beam-power transmitting tube 
is capable of 12 kw output at a fre- 
quency of 900 mc. 


Third Educational TV 
Station Gets $10,000 
WQED, the non-commercial station 
in Pittsburgh, is the third station to 
receive a $10,000 grant from Emer- 
son’s $100,000 fund for the purpose. 


a 


MORE NEWS 
on page 12 


Control console program monitor (1) of the Air Force TV station at Limestone, Maine, which broadcasts programs of information and entertainment furnished 
without charge by major networks. Station is operated 5'/, hours daily by base personnel under FCC approval. Power is 8 watts on channel 8. Vidicon 
camera chain (r) in 20 x 20 ft. studio is directed at slide projector. Camera may be swung by hand to face motion picture projector (reel visible at right) 
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FIRST CHOICE AGAIN: 


resident of WJBF-TV, Augusta, 
sa., reports, ‘‘The GPL Camera is 
uperior to any other TV camera 
on the market.” 


“The remote control feature 
impressed us, especially as it 
makes possible the practical 
use of two cameras with only 
one cameraman, the second 
camera being controlled from 
the control room. 

“The workmanship in the 
GPL cameras is superior to 
that of any TV camera on the 
market. Maintenance and test- 
ing are extremely simple, as 
every part of the camera is easy 
to get to,” reports J. B. Fuqua. 


. gene « » 


\ 
FIRST CHOICE AGAIN: 


Mgr. of WROM-TV, Rome, Ga., 


operates 5 live half hours “back 
to back’ on one staging area 
with GPL equipment! 


“I don’t know how we could 
have begun operations as 
smoothly as we did with any 
other video equipment,” writes 
Ed McKay, “especially in view 
of the fact that for the first 
three months, WROM-TV 
operated with as many as five 
live half hour shows back to 
back on ONE staging area us- 
ing only the GPL Dual Chain, 
and picking up all film with 
one of the cameras from an 
intermediate screen,to boot!” 


1 
FIRST CHOICE AGAIN: 


Managing Director, WFBG-TV, 
Altoona, Pa., says, ‘Never lost a 
show due to the failure of any 
GPL camera in our studios!” 


“I asked our chief engineer, 
George Burgoon, to comment 
on GPL,” writes Jack Snyder, 
“and he said, ‘We do not ser- 
vice on a routine basis, but only 
when necessary, and, believe 
me when I tell you that if 
every bit of equipment we use 
worked as well and as consis- 
tently as GPL, I would be a 
very happy man. We have 
never lost a show due to the 
failure of any GPL camera.’ ” 


1 
FIRST CHOICE AGAIN: 


Chief TV Facilities Engineer of 
Empire Coil Co., owners of KPTV, 
Portland, Ore., says, ‘I can vouch 
for GPL dependability !”’ 


“Our experience with GPL 
cameras, writes Thomas B. 
Friedman, “has been that they 
are very dependable, require 
little maintenance, and are eas- 
ily operated even by inexperi- 
enced cameraman. One feature 
we particularly like is the re- 
mote iris control, which per- 
mits the video control operator 
to adjust readily the lens open- 
ing for the optimum picture.” 


Write, wire or phone for information 
on complete television station equipment 


—_—_ General Precision Laboratory 


' 
FIRST CHOICE AGAIN: 


Production Staff of KOB-TV, Al- 
buquerque, N. M., calls GPL a 
“‘Cameraman’s Camera”... fine 


picture quality day after day. 


“The production staff here,” 
writes George S. Johnson, “says 
the GPL is a cameraman’s 
camera. They like the consis- 
tently good picture quality we 
obtain day after day. We be- 
lieve this consistent operation 
is due to the carefully designed 
controls, enabling the video 
operator to get finer adjust- 
ments, hence better quality.” 


1'NCORPORATED 


PLEASANTVILLE 


Regional Offices: Chicago e 


NEW YORK 


Atlanta . 
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Dallas 


e Glendale, California 
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As We Go to Press.... 


Transistor Reliability 


The long life of transistors is 
emphasized in a report by Norman 
B. Krim, v.p. of Raytheon Mfg. Co.., 
Waltham, Mass., which points out 
that over one billion transistor 
operating hours have been passed 
and the rate of failure in the field 


= 


Transistors reported having 1% failure rate in 
first year of operation in hearing aids 


now runs approximately 1% yearly. 
This high quality, he said, has been 
obtained in the first year of volume 
transistor production. By compar- 
ison, high quality subminiature 
tubes, after 15 years of production, 
show 12% failure during their first 
year of service in hearing aids. 


New Stations Join 
Network TV Service 


Stations WTRI Schenectady, N.Y., 
and WSLI-TV, Jackson, Miss., have 
joined the network TV facilities of 
the Bell Telephone System. Network 
programs are now available to 287 
stations in 182 cities in the U.S. 


TRANSISTORIZED 
AUDIO AMPLIFIER 


Transistorized 20 watt linear audio amplifier, 
developed by GE, uses two 6-watt, three 2-watt, 
and four 1/10-watt experimental transistors. 
The power transistors will be commercially avail- 
able within two years 
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COMING EVENTS 


May 3-6—URSI, U.S.A. National Com- 
mittee and IRE Professional Group 
on Antennas and Propagation. Joint 
Spring Technical Meeting. National 
Bureau of Standards, Washington, 
Di. 


May 3-14—The British Industries Fair, 
London and Birmingham, England. 
May 4-6—1954 Electronics Components 
Symposium, RETMA and others, U.S. 
Department of Interior Auditorium, 
Washington, D.C. 

May 4-7—1954 AWS National Spring 
Technical Meeting, Hotel Statler, 
Buffalo, N.Y. 


May 4-9—SMPTE 75th Annual Meeting, 
Statler Hotel, Washington, D.C. 

May 5-7—Third International Aviation 
Trade Show, 71st Regiment Armory, 
New York, N.Y. 

May 5-7—IRE Seventh Region Confer- 
ence and Electronic Exhibit, Mult- 
nomah Hotel, Portland, Ore. 

May 5-7—AIEE Northeastern District 
Meeting, Schenectady, N.Y. 

May 5-8—1954 Welding and Allied In- 
dustry Exposition, Memorial Audi- 
torium, Buffalo, N.Y. 

May 7-8—IRE North Atlantic Region, 
New England Radio Engineering 
Meeting, Sheraton Plaza Hotel, Bos- 
ton, Mass. 

May 7-9—AFCA National Convention, 
Shoreham Hotel, Washington, D.C. 
May 10-12—IRE National Conference 
on Airborne Electronics, Dayton 

Biltmore Hotel, Dayton, Ohio 

May 17-20—Basic Materials Exposition, 
International Amphitheatre, Chicago. 

May 17-20—1954 Electronic Parts Show 
Conrad Hilton Hotel, Chicago, III. 

May 17-20—New York Import Show, 
34th St. Armory, New York, N.Y. 

May 24-26—IRE, AIEE, IAS, ISA 1954 
National Telemetering Conference, 
Hotel Morrison, Chicago, IIl. 

May 24-27—1954 NOMA Conference 
and Office Machinery and Equip- 
ment Exposition, Kiel Auditorium, 
St. Louis, Mo. 

May 25-27—NARTB Convention Engi- 
neering Conference, Palmer House, 
Chicago, IIl. 

June 7-10—National Plastics Exposi- 
tion, sponsored by the Society of the 
Plastics Industry, Inc., Public Audi- 
torium, Cleveland, Ohio. 

June 9-11—Eighth Annual Convention 
American Society for Quality Con- 
trol, St. Louis, Mo. 

June 13-18—ASTM Annual Meeting, 
llth Exhibit of Testing and Scientific 
Apparatus and Laboratory Supplies 
and Ninth Technical Photographic 
Exhibit, Sherman and Morrison Ho- 
tels, Chicago, II. 

June 15-17—RETMA Convention, Pal- 
mer House, Chicago, IIl. 

June 16-18—High Vacuum Symposium, 
Berkeley Carteret Hotel, Asbury 
Park, N.J. 


June 21-25—AIEE Summer General 
and Pacific Meeting, Hotel Biltmore, 
Los Angeles, Calif. 

June 24-25—1954 International Conven- 
tion 50th Anniversary of Oxide 
Coated Cathodes, 44 Rue de Rennes, 
Paris, France. 

July 6-9—International Conference on 
Electron Microscopy, Joint Commis- 
sion on Electron Microscopy of Inter- 
national Council of Scientific Unions, 
London, England 

July 8-12—Convention British Institu- 
tion of Radio Engineers, Christ 
Church, Oxford, England. 

July 13-15—Plant Maintenance Show, 
Pan Pacific Auditorium, Los Angeles, 
Calif. 

Aug. 25-27—Western Electronic Show 
and Convention. Los Angeles and 
San Francisco IRE sections and 
WCEMA sponsored. (Show) Pan- 
Pacific Auditorium, Los Angeles. 
(Convention Hq.) Ambassador Hotel, 
Los Angeles, Calif. 

September—First International Scien- 
tific Radio Union, Amsterdam, Hol- 
land. 

Sept. 1-16—Golden Jubilee Meeting of 
the International Electrotechnical 
Commission, University of Pennsyl- 
vania, Philadelphia, Pa. 

Sept. 5-9—International 
Fair, Frankfort, Germany. 

Sept. 15-17—IRE-MIT Symposium on 
the Information Theory, co-sponsored 
by the AIEE and URSI, Massachu- 
setts Institute of Technology, Cam- 
bridge, Mass. 

Sept. 15-21—ISA First International In- 
strument Exposition, Convention Hall, 
Philadelphia, Pa. 

Sept. 16-18—Joint Electron Tube Engi- 
neering Council General Confer- 
ence, Chalfont-Haddon Hall, Atlantic 
City, N. J. 

Sept. 30-Oct. 2—High Fidelity Show, 
International Sight and Sound Expo- 
sition, Inc., Palmer House, Chicago. 

Oct. 4-6—Tenth Annual National Elec- 
tronics Conference, Hotel Sherman, 
Chicago, Il. 

Oct. 8-20—RETMA Radio Fall Meeting, 
Hotel Syracuse, Syracuse, N.Y. 

Nov. 29-Dec. 4—First International Au- 
tomation Exposition, 242nd Coast 
Artillery Armory, New York, N. Y. 


Frankfort 


ACM: Assoc. for Computing Machines. 

AES: Audio Engineering Society. 

AFCA: Armed Forces Communications Assoc. 

AIEE: American Institute of Electrical Engineers. 

ASTM: American Society for Testing Materials. 

AWS: American Welding meg 

IAS: Institute of Aeronautical Science. 

IRE: Institute of Radio Engineers. 

ISA: Instrument Society of America. 

NACE: National Assoc. Corrosion Engineers. 

NARTB: National Assoc. of Radio and TV Broad- 
casters. 

NOMA: National Office Management Association 

— Radio-Electronics-TV Manufacturers 
ASSOC 


SMPTE Soc. of Motion Picture and TV Engineer- 


ing. 

URSI: International Scientific Radio Union. 

WCEMA: West Coast Electronics Manufacturer’s 
Association 

WESCON: Western Electronics Show & Convention. 
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Take advantage of our 


Fast Dependable Delivery. 
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CLEVELIT E 


LAMINATED PAPER BASE PHENOLIC TUBING 


Outstanding for many years as the Top Performer, Clevelite is unmatched 
in its ability to meet unusual specifications. 


Built-in Dimensional Stability, High Dielectric Strength, Low Moisture Ab- 


sorption, Great Mechanical Strength, Excellent Machining Qualities and Low 
Power Factor make Clevelite Tubing outstanding. 


Available in diameters, wall thicknesses and lengths as desired, for Collars, 
Bushings, Spacers, Cores and Coil Forms. 


* * * 


Our new Torkrite internally threaded and embossed tubing affords better 
control of adjustments in coil forms using threaded cores. 


Write for your copy of the latest Clevelite brochure. 


WHY PAY MORE? For Good Quality .. . call CLEVELAND! 


*Reg. U. S. Pat. Off 


We CLEVELAND CONTAINER 


6201 BARBERTON AVE. CLEVELAND 2, CHIO 
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jomesburg, N. J 


ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Conada, Ltd, Prescott, Ontario 


REPRESENTATIVES 


NEW YORK AREA 2. T. MURRAY, 604 CENTRAL AVE. EAST ORANGE, N. J. 
NEW ENGLAND _ 8 S. PETTIGREW & CO., 62 LA SALLE RD, WEST HARTFORD, CONN. 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 
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Eyes in the night certain 

as a pendulum to pierce 

the veil of time and distance. 

Thus we have the moving eye— 
on the = 


symbol of knowledge 
ever predictable pendulum, 


eyes in the night 


The victory over time and darkness is certain with Kollsman instruments. 
Certain because of our quarter century dedication to accuracy in controls 


and instrumentation. 


Today our activities encompass four fields: 
AIRCRAFT INSTRUMENTS AND CONTROLS 


OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 


RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 
our skills and talents, are 


Our manufacturing and research facilities 
available to those seeking solutions to instrumentation and control problems. 
f 


ko | | S m q n INSTRUMENT CORP. 
sis 
Bs 
ELMHURST, NEW YORK » GLENDALE, CALIFORNIA » SuBsiDIARY OF Sdavdard coll PRODUCTS CO. INC. 
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Announcing another outstanding 


DESIGN ACHIEVEMENT by rderal 


SCS pioves 


‘“SINGLE-CRYSTAL-STABILIZED”’ 


CHECK THESE FEATURES— 
SINGLE-CRYSTAL GERMANIUM—the finest 
for reliable performance 


MOISTURE-PROOF—vacuum-sealed, all-cer- 
amic construction to provide stable 
characteristics 


EVERY DIODE TESTED for all characteristics, 
including oscilloscope tests for hystere- 
sis and non-linearity 


COMPLETELY INSULATED CASE 
POLARITY clearly identified 

HEAT SINKS protect during soldering 
SMALL SIZE (—14” diameter, 2” long) 
FLEXIBLE LEADS for easy mounting 


NO FILAMENT—no heater power drain or 
hum 


LOW SHUNT CAPACITY (average 1 mmf.) 
SELF-HEALING for temporary overloads 
NO CONTACT POTENTIAL 


WITHSTANDS adverse temperature and hu- 
midity cycling 


mall 
DER, 
<* 44 


@;) Federal Telephone and Radio Company 


the e 
One & 


Vision 


TELE-TECH & ELECTRONIC INDUSTRIES * May 1954 


Foc SELENIUM-INTELIN DEPARTMENT 


mary In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 


““SINGLE-CRYSTAL-STABILIZED” 


... precision-made and vacuum-sealed to provide a new 
high in performance for germanium diode applications! 


Product designers! Now it’s Federal’s new single-crystal-stabilized 
diodes .. . bringing to you high-quality single-crystal germanium 
for the utmost in reliable performance, combined with a construc- 
tion to provide stable operation over long hours of use. 

Federal ‘“‘S-C-S” Diodes are vacuum-sealed . . . solidly encased in 
a non-porous ceramic that firmly bonds both ends to case and leads, 
resulting in moisture-proof construction. 

Federal ‘‘S-C-S” Diodes withstand repeated temperature and hu- 
midity cycling—without adverse effect on their electrical character- 
istics. Their small size, fully insulated case and flexible leads permit 
fast, easy mounting in all types of equipment. 

Get all the facts about Federal “S-C-S” Diodes . . . a notable con- 
tribution to diode progress . . . insuring tens of thousands of hours 
of dependable performance! 


100 KINGSLAND ROAD, CLIFTON, N. J. 
to Dept R-166 


| 


For details on Federal 
“§.C-S” Diodes, write 
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New cee Revolutionary—tne only color TV voltage 


regulator to offer fool-proof per- 


formance and complete protection 


against circuit failures. 


Victoreen's new corona 
regulators offer the only sure, 

safe regulation of the second anode 
potential of color TV kinescopes. 
Advanced engineering has eliminated 
the filament, with consequent 
complete protection to the picture 
tube from voltage surges arising 
from filament or circuit failures. 
Victoreen now offers the only 

ili aa regulator in which the voltage 
ponents division 
for technical advice 


on the application 
of these tubes. 


drops when mechanical or 
circuit failures occur. Being 
a non-filament type, com- 


S, 


\) 


plicated design problems are 


‘ 


eliminated. You need only 
know the voltage required. 
A rugged metal envelope 


minimizes damage from 


handling. A clamp-type 


mounting eliminates the 
need for costly installation. 


For the 3 gun picture tube, use the type 6353, 20,000 volt regulator. 
For the 1 gun picture tube, use the type 6392, 18,000 volt regulator. 


The Victoreen Instrument Co. 


COMPONENTS DIVISION: 3800 PERKINS AVE, + CLEVELAND 14, OHIO 
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HE compatible color television system approved Baker was chairman of the National Television System 
by the FCC last December—which will soon bring Committee which formulated the system as it was 
color TV to your market area—represents an invest- finally approved. 


ment of more than a million man-hours and nearly ten ; : 
“2 cg , Nearly four years ago, Dr. Baker and his staff of color 
million dollars by the entire television industry. , ; i . 
: / engineers (above) established a network of color sig- 


G.E.’s role in this development is exemplified by Dr. nals at Electronics Park for research and equipment 
W. R. G. Baker, General Electric Vice President and development. Their main consideration throughout 
General Manager of the Electronics Division. Dr. these years has been your future in color TV. 


NOW'S THE TIME! 


Plan your co or TV future wit 


Hundreds of G-E engineers cooperated in discovering new theories...new ways to 
provide a truly compatible system. One of the many General Electric color labora- 
tories—in constant operation during the past four years—is shown above. 


Major networks have already converted many top-flight programs to color. The strongest 
call for color has started—as was predicted—to come from local advertisers. Your 
needs, therefore, may be temporarily limited to film and slide facilities. General Electric 
is prepared to help you! For details, see a local G-E representative, or write today. 


Chromacoder color equipment will soon be in 
»roduction at General Electric’s Electronics Park. 
Featuring a compact camera with only one |.O. 
ube, you will note there is little obvious differ- 
»nce between it and a standard black and white 
television camera. Size, simplicity of design, 
weight, maneuverability, ruggedness, economy 
and flexibility are important operating points. 


Using the Chromacoder Camera Channel, a 
single picture signal (containing all color in- 
telligence in sequence) is selected for trans- 
mission. This signal is then fed into the Chroma- 
coder and translated to simultaneous red, green 
and blue images. Subsequently, a Multiplexer 
forms a color signal for transmission under the 
compatible standards approved by the FCC. 
Only one Chromacoder is needed at each sta- 
tion to translate the signals of all its cameras. 


peer eae 


The unique designed-in flexibility of 
General Electric's projection room 
equipment for color slides and film 
allows you a choice of the equipment 
you want...when you want it! 


2” x 2” color slide scanner 
with color scanner pickup—the 
basic equipment you'll want 
first for color commercials... 


Just add the high quality con- 
tinuous motion film scanner to 
the slide scanner to provide 
color film programs... 


tr 


™ 


NI 


Carry this block-building technique one step 
further...and add a second continuous mo- 
tion tilm scanner This 


entire combination 
' 


cupies only 32/2 square feet of floor space 


General Electric CO OR 
for your station! 


Modify Existing G-E Equipment To Broadcast 
Network Color Programs For Black and White and 
Color Reception! General Electric is providing its 
present customers, on a no-charge basis, all neces- 
sary internal transmitter parts, thus permitting sta- 
tions with G-E transmitters to broadcast color. 
Engineering supervision for the installation of this 
equipment is on this same no-charge basis if it is 
done at the same time external color equipment is 


Locally Originate Color Slides and Film With G-E 
Equipment! General Electric provides the ideal solu- 
tion to the demands of local advertisers for color 
commercials. Its top-quality film and slide facilities 
are designed for amazingly versatile effects. Slide 


Put Live Local Color Programs On-The-Air With 
G-E Equipment! This final step of your color 
objective incorporates a live camera channel, 
Chromacoder and allied equipment, Calibration 
Monitor Console, Monitor Switching Unit and 


Extra! G.E. is making rapid progress with an 
economy plan to factory-convert your existing G-E 
black and white cameras for live color program 


Plan your color 


installed. External parts (Gamma Amplifier, Sta- 
bilizing Amplifier, Color Monitor, and other miscel- 
laneous items) required for performance within 
FCC color specifications are being supplied at a 
moderate cost of approximately $7300 to $8800 
(VHF-UHF). Optional test equipment is available 
as required. It is important to note that any of the 
above changes can be accomplished without loss of 
air time. 


Scanner equipment cost is in the order of $32,500; 
additional for Film Scanner equipment, approxi- 
mately $36,000. To this must be added the cost for 
achieving best possible color transmission service 
as outlined in Plan 1. 


miscellaneous accessories. With these G-E facilities 
broadcasters are assured of obtaining the ultimate 
in programming and performance ...at what we 
believe to be the most economical cost figure you'll 
see in the industry! 


origination. This conversion will similarly apply to 
non-G-E cameras that are interchangeable. Moderate 
conversion cost will result in outstanding savings. 


with General Electric—NOW! 


Our local G-E broadcast representative has all the facts. Call him today or write: 


General Electric Company, Electronics Park, Syracuse, New York. 


Y 
Ofoll Can Vic“ foe con file VERCE UN __ 


GENERAL @@ ELECTRIC 


Printed in J.S! 


Ti 


Stop Troubles 
Before They Start... 
With Mallory Vibrators 


The best time to do this is while your equipment is still in the design stage. 
ach element ... the vibrator, transformer and buffer capacitor ... must be 
carefully selected for balanced electrical characteristics if your power supply 
is to give top performance in service. 


You can avoid vibrator power supply trouble by calling on the specialized 
knowledge and experience of Mallory engineers. Let them translate the power 
requirements of your equipment into a smooth operating, trouble-free design. 
You will save time and money and get the kind of performance you want. 


Why call on Mallory ? There are a lot of reasons . . . good ones. Our experience 
in this field is backed by an unmatched fund of engineering knowledge that 
started over 20 vears ago when we produced the first commercial Vibrator. 
Our experience includes supplying more Vibrators for original equipment 
than all other makes combined. 


That’s not all. If you wish, we are equipped to design and manufacture 
complete power supply units...to your exact requirements... to meet 
vour production schedules. 


To save engineering time and reduce production costs. write us today. [t is 
the best wav to stop troubles before they start. 


MALLORY 2 CO inc 
Expect more... Get more from MALLO RY 


Parts Distributors in all major cities stock Mallory standard components for your convenience. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Serving Industry with These Products: 
Electromechanical—Resistors ® Switches © Television Tuners ® Vibrators 
Electrochemical—-Capacitors © Rectifiers * Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics e Welding Materials 
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THE ONLY PORTR@LE GENERATOR 
THAT PROVIDES ALL SIGNALS 
REQUIRED FOR : 


Chromascope 
(Signal 
Certification) 


| 
pes see 9 OR | 


Accurately aligns ar 
monitors and chee 
selection of Blug 
Yellow, G-Y 294 
White, Lumig 
Output is @ 
carrier 
for se 


ecks color TV receivers, 
rideo systems. Push button 
ed, Magenta, Green, Cyan, 
, R-Y, B-Y, Q, 1 as well as Black, 
ce, Chrominance, Burst and Sync. 
er Video or R.F. picture with sound 
hannels 2 to 6. Specifically designed 
‘emen, engineers and maintenance per- 
r Portable. Can be locked into a system. 


Phase Slope 
(Envelope Delay) 


plete equipment for generating color bars; creating encoded 
Curve Tracer 


nd composite pictures from transparencies; color signal certi- 
fication; transmission, reception, monitoring, and analysis of 
color pictures — literature on these and more than 100 addi- 


tional instruments for color TV by TELECHROME are available 
on request 


The Nation's Leading Supplier of Color TV Equipment 


88 Merrick Road Amityville, N. Y. 
AMityville 4-4446 
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As We Go to Press .... 


Video Recording 

A system for recording video sig- 
nals on magnetic tape has been re- 
vealed by Bing Crosby Enterprises. 


Revised version of recording chassis used in video 
tape recorder developed by Bing Crosby Enter- 
prises. Complete technical data on p. 77. 


Ten video tracks are used simulta- 
neously, and tape speed is 100 in./sec. 
New unit uses thinner and narrower 
tape (% in.) than earlier develop- 
mental models. 


Alarm System Monitors 
Remote Control Equipment 
An alarm system to report break- 
down of remote control telemetering 
apparatus or unattended equipment 
is now available from the Hammar- 
lund Mfg. Co. of New York, N.Y. 
The basic system consists of a bat- 
tery-powered tone transmitter and 
frequency selective receiver. A cod- 
ing unit can be added for classifica- 
tion of the types of failure involved. 


‘‘CHROMATRON’”’ PRODUCTION 


21 in. Chromatron, Lawrence tube, produced by 
Thomas Electronics Co., Passaic, N.J., under 
licensing from Chromatic TV Labs Inc. Emery- 
ville, Calif. Plans call for 25,000 21-in. and 


24-in. color TV sets this year. 


MORE NEWS 
on page 28 
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the new Type 317 
50 KW AM TRANSMITTER 


Here’s important news for radio broadcasters 
from coast to coast — from the manufacturer of the 
world’s finest transmitters. The brand new Type 317 
50,000 watt transmitter marks the first advanced devel- 
opment in high power AM Transmitters offered to 
broadcasters in several years —a revolutionary design 
that presents new standards of efficiency, performance 
and stability in the most compact 50 KW unit yet 
produced. 


For Broadcast Equipment above 
and beyond the usual standards 
. you can rely on 


MANUFACTURING COMPANY 
4212 5S. Buckner Blvd. Phone EVergreen 1137 a Dallas 17, Texas* 
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Outstanding Features 


l. 


Higher efficiency — low power 
consumption. 

Ease of installation — less floor space 
required. 

Conservative design — all tubes and com- 
ponents operated well below maximum 


ratings. 

Unexcelled performance — very low 
distortion. 

Simplicity of circuitry — fewer operating 
controls. 


Grounded grid high efficiency power 
amplifier — unusual stability. 

Built-in ‘‘cut-back” for economical, high 
quality performance at 5 KW or 10 KW. 
Automatic voltage regulation for all 
filaments. 

A unique water cooling system for hot and | 
dusty climates (also available air-cooled). 
Transview type cabinets for style and 
maximum accessibility. 


ONLY ONE— oil of Mamj—IS FIRST 


ONE WON! | 
A spanking breeze across the bay . . . the echoing boom of the 
race steward’s deck cannon . . . ropes and sails straining for 
advantage of position. Each boat, sleek and ship-shape, is out to 
win — but only one will come in first. 


... most capacitors start even, too 


.- + but EL MENCO Capacitors always win first place in specifi- 
cation requirements because their superiority and dependability 
have been proven. They're factory-tested at more than double 
their working voltage . . . they're guaranteed stable under the 
most adverse conditions of application. 


No matter what your requirements — from the mighty high- 
capacity CM-35 (5-10.000 mmf) to the midget low-capacity 
CM-15 (2-525 mmf)— EL MENCO gives you superior job- 
rated, job-tested performance. They're built to win! 


Electro Motive is now supplying special silvered mica films for 
the electronic and communication industries in any quantity — 
just send us your specifications. 


Jobbers and Distributors are requested to write for 
information to Arco Electronics, Inc., 103 Lafayette 
St., New York, N. Y.— large stocks on hand — spot 
shipments for immediate delivery. Sole Agent for 
Jobbers and Distributors in U. S$. and Canada. 


WRITE FOR FREE SAMPLES 
AND CATALOG ON YOUR 
FIRM'S LETTERHEAD 


= EH [lenco. =. 


CAPACITORS 


Foreign Electronic Manufacturers Get Information Direct from our Export Dept. at Willimantic, Conn. 


THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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FNTENNA TOWERS § 


‘10-TV now operating with new tower 
1104 feet high 


tremendous Blaw-Knox Tower . . . which is five 
‘s taller than the highest building in Dayton, 
»... plus a boost in power to 316,000 watts on 
inel 7, makes WHIO-TV one of the nation’s 


t important area stations. 


er equipped with two-passenger elevator 


ling up and down inside the Blaw-Knox Tower, 
two-passenger, electrically operated elevator 
vides quick and easy access to all parts of the 
er. A man in the cab operates the elevator by 
h button control... and can stop it at pre- 
‘rmined levels. 


‘o support both the antenna and this elevator 
sturdy triangular tower measures 14 feet on 
h side and weighs 600,000 pounds. But like 
iceberg, there is more weight below than 


bove the surface. For the below-ground 
ramid base is 220 cubic yards of concrete 


ghing 832,700 pounds. 


Some features of the Blaw-Knox Type 


-4 Tower construction, which assure a 
rdy structure, are the pivoted or articu- 


ted base to avoid excessive bending stresses 


double laced structural angle bracing to 


rovide extra strong rigid construction .. . 


vs that are factory pre-stressed and 
of tested to load greater than ever 


~juired in service . . . and hot-dip gal- 
anized coating to protect against all 


ither conditions. 


“his tallest TV tower in the world, 


ynplete with elevator, is indicative of 


v we are prepared to design and fabri- 
e towers to meet your specific 
ditions. 
Vrite for your copy of Bulletin No. 
7 for more information on the many 
es of Blaw-Knox Antenna Towers. 
send us your specifications for 
zht of tower and type of antenna 
prompt service on your inquiry. 


3;LAW-KNOX COMPANY 
W-KNOX EQUIPMENT DIVISION ¢ TOWER DEPT, 
PITTSBURGH 38, PENNSYLVANIA 
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Electrically operated two-passenger 
elevator provides quick and easy 
access to all parts of the tower 
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WRITE FOR FREE SAMPLES 
AND CATALOG ON YOUR 
FIRM'S LETTERHEAD 


MOLDED MICA 
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ONLY ONE WON! 


A spanking breeze across the bay . . . the echoing boom of the 
race steward’s deck cannon . .. ropes and sails straining for 
advantage of position. Each boat, sleek and ship-shape, is out to 
win — but only one will come in first. 


... most capacitors start even, too 


... but EL MENCO Capacitors always win first place in specifi- 
cation requirements because their superiority and dependability 
have been proven. They're factory-tested at more than double 
their working voltage . . . they’re guaranteed stable under the 
most adverse conditions of application. 


No matter what your requirements — from the mighty high- 
capacity CM-35 (5-10,000 mmf) to the midget low-capacity 
CM-15 (2-525 mmf)—- EL MENCO gives you superior job- 
rated, job-tested performance. They’re built to win! 

Electro Motive is now supplying special silvered mica films for 


the electronic and communication industries in any quantity — 
just send us your specifications. 


Jobbers and Distributors are requested to write for 
information to Arco Electronics, Inc., 103 Lafayette 
St., New York, N. Y.— large stocks on hand — spot 
shipments for immediate delivery. Sole Agent for 
Jobbers and Distributors in U. S. and Canada. 


Elenco... 


CAPACITORS 


Foreign Electronic Manufacturers Get Information Direct from our Export Dept. at Willimantic, Conn. 


THE ELECTRO MOTIVE MFG. CO., INC. 
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pyramid base is 220 cubic yards of concrete 
weighing 832,700 pounds. 
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10-TV now operating with new tower 
1104 feet high 


; tremendous Blaw-Knox Tower . . . which is five 
‘s taller than the highest building in Dayton, 
»... plus a boost in power to 316,000 watts on 
inel 7, makes WHIO-TV one of the nation’s 
st important area stations. 


Tower equipped with two-passenger elevator 


ling up and down inside the Blaw-Knox Tower, 
two-passenger, electrically operated elevator 
vides quick and easy access to all parts of the 
er. A man in the cab operates the elevator by 

h button control . . . and can stop it at pre- 
ermined levels. 


‘o support both the antenna and this elevator 
sturdy triangular tower measures 14 feet on 
h side and weighs 600,000 pounds. But like 
iceberg, there is more weight below than 
ve the surface. For the below-ground 


features of the Blaw-Knox Type 
Tower construction, which assure a 
rdy structure, are the pivoted or articu- 


lated base to avoid excessive bending stresses 


provide extra strong rigid construction .. . 
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proof tested 
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double laced structural angle bracing to 


that are 


to 


factory pre-stressed and 
load greater than ever 
. and hot-dip gal- 
coating to protect against all 
ither conditions. 
‘his tallest TV tower in the world, 
nplete with elevator, is indicative of 
v we are prepared to design and fabri- 
e towers to meet your specific 
iditions. 
Write for your copy of Bulletin No. 
|7 for more information on the many 
es of Blaw-Knox Antenna Towers. 
send us your specifications for 
ght of tower and type of antenna 
prompt service on your inquiry. 


3LAW-KNOX COMPANY 
AW-KNOX EQUIPMENT DIVISION * TOWER DEPT. 
PITTSBURGH 38, PENNSYLVANIA 
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Electrically operated two-passenger 
elevator provides quick and easy 
access to all parts of the tower 
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© 12.5-KW UHF Power Available 


WithRCA’snewtrans- f 


mitter, you get full | TTT L TT 
. ee 
12\%-kilowatt output $a +- fF wrtm rans re ADUUSTED 4 
if ae oe i POR COLOR TV TRANSMISSION 
(at the low end of the © eS | 
band). Moreover, you + | C fot ty on 
a . bw : OS DR. Hor SP Ys 
get this with all ad- ey [ Ye Pe 
. b j -. } 
justments made for f° CTT Raequeney_uc7s 
optimum color trans- ee Later ise Lal 1 mt by 


mission—and with an 
extra-large allowance 
(10%) for losses in the Filterplexer. In most cases, loss is 
actually much less, so that output on some channels is 
nearly 14 KW. 


@® 300-KW to 500-KW Effective Radiated 
Power (ERP) 


Operated in combination with a non-directional RCA high- 
gain UHF Pylon Antenna, this 12.5-KW transmitter is 
capable of providing an ERP of 300 KW. With a directional 
RCA Pylon Antenna, powers up to 500 KW are possible 
(in a given direction). 


© Designed for Color 


Performance requirements for color are much more strin- 
gent than for monochrome. The TTU-12A was designed 
to meet color requirements. Over-all linearity is virtually a 
straight line—from white level to sync signal peaks. Wide 
band width provides excellent response out to 4.2 MC. And 
the very important phase vs. amplitude response is constant 
over the whole operating range. 


PEAK OF 
SYNC i2Kw4_ J 


PEDESTAL —}- + + ——}- + 
Lever | |. 


Curve illustrating the linearity 
characteristic of the RCA TTU- 
12A transmitter. 


A linearity trace (taken direct- 
ly from an oscilloscope) of the 
TTU-12A transmitter at 12 KW 
“‘peak-of-sync.”’ 


nother linearity trace (taken 
directly from an oscilloscope) 
of the TTU-1B when — the 
TTU-12A to 12 KW “‘peak-of- 
sync.” “P.A.” output. 
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RCA 12.5-KW UHF Transmitter 
type TTU-I2A 


© Unsurpassed Monochrome Quality 


}e—TV CHANNEL LIMITS 


Equally important—you get SUPER MONOCHROME QUALITY 

with this RCA UHF transmitter. It exceeds FCC require- 
‘ ments for satisfactory monochrome operation by a wide 
. margin! Since the RCA transmitter is adjusted for the more 
stringent color requirements, it is particularly good for 
monochrome. 


© Conventional Tubes Throughout 


The latest circuit principles and 
techniques are employed in the 
TTU-12A—but they are easily un- 
derstood by all station operators. 
That’s because only conventional 
type tubes are used. For example, 
the RCA-developed high-power 
tetrode (RCA-6448) is used in 
both aural and visual ‘P.A.’s”. 
, This tube is small and easy to 
handle—fits into a unique “‘glide-in” cavity assembly that 
can be interchanged quickly and easily. The result is a high- 
power UHF transmitter that is as simple, reliable, and con- 
venient to operate as standard broadcast transmitters. 
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© Economical To Operate 


Average power consumption of the TTU-12A is less than 
other UHF transmitters of equivalent power. Tubes are 
designed for long operating life. At conservative estimates. 
these provide total savings up to $34,000—based on a 10- 
year operation. See the typical readings and performance 
characteristics in Table I. 


TABLE I 


(Typical Transmitter Specifications and Meter Readings) 


« Transmitter Power Consumption (approx.): 
ES Is Won 6 én'b.s.08s lean seeksouns eobeaed 85 KW 
PE NOE coe etakeeics Wah ddine mcwoeedheceseces 0.9 


MOM OM. 


b ’ Transmitter Output Meter Readings: Peak of Syne = Aural (C.W.) 

a oe Power Output (transmitter) 14.0 KW 8.4 KW 

pee a Power Output (Filterplexer) 12.6 KW 7.6 KW ’ 
ey vn Plate Efficiency 47.6% 33.3% , 
ee Transmitter Overall Dimensions: A 
- Fa Bindi i Senet elias atinca ce clad aso eda - 
: koa bMS Mile alee. eaace wlbee SG aca ae 32-9/16"' - 
ie Rs ons cee sbbssatuduncsatvase sees 6000 Ibs. (approx.) 
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@ RCA I-KW Driver— Plenty of Reserve 


The RCA 12.5-KW UHF transmitter uses the famous RCA 
TTU-1B 1-KW UHF transmitter as the driver. This trans- 
mitter, now used by nearly a hundred UHF stations, has 
established an outstanding record for performance and 
reliability. If you want to begin UHF operations with one 
kilowatt now, you can do so with an RCA TTU-1B 1-KW 
transmitter. Then add an RCA 12.5-KW UHEF power am- 
plifier later. 


@® Space-Saving Mechanical Features 


Horizontally sliding doors, 
front and back, save on work- 
able floor space—give the oper- 
ators more elbow room. Small 
cubicles (27” wide, 32” deep, 
84” high) enable you to move 
them through standard door- 
ways and in and out of standard 
elevators. Pre-formed inter- 
cabinet connecting cables re- 
duce installation costs. 


© 10 Micro-Second, Fault-Protection 


Unique electronic overload protection completely safe- 
guards power tubes and circuitry against momentary or 
sustained overload. (For example, the protection circuit will 
remove power so fast it will prevent damage to a wire as 
fine as 0.005-inch diameter shorted across the 7000-volt 
power supply!) 


© Hi-Lo Cutback Reduces “Off-Air” Time 


With the TTU-12A transmitter you can cut back to a 
generous 1-KW power level—and stay “on-air” while 
making emergency repairs to the 12}4-K W amplifier. More- 
over, small size tube cavities in the power amplifiers may be 
interchanged in less than 5 minutes — enabling you te 
return to full power promptly. 
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RCA TTU-I2A Filterplexer 


@® You Pay Nothing for “Extras” 


The price of the RCA 12.5-K W UHF includes the complete 
transmitter package. No “‘extra’’ charge for UHF Filter- 
plexer (combination sideband filter and diplexer). No 
“extra’’ charge for one complete set of tubes. No “extra” 
charge for two sets of crystals, two P.A. “glide-in’’ cavity 
dollies, one spare cavity, two water pumps, and pyranol- 
filled plate transformer. 


Specify a Completely 
Matched UHF System 


RCA can supply a completely 
matched system to meet any station 
requirement. This includes the an- 
tenna and tower, transmitter, 
console, monitoring equipment, 
transmission line or waveguide, 
and the many other accessories needed to 
put a UHF station on the air. Everything is pea yHF 
matched for peak performance and you get Waveguide 
everything from one reliable source—RCA! Section 


For complete information on the RCA 12.5-KW UHF 
transmitter—and RCA UHF accessories—call your RCA 
Broadcast Sales Representative. 


New brochure on the RCA 12.5- 
KW UHF transmitter. Includes 
technical specifications, floor 
plans. Free from your RCA 
Broadcast Sales Representative. 
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RCA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DIVISION 


CAMDEN, WN. J. 
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Stable... Small... 
Light-weight... 


Shallcross “P” Type Encapsulated Resistors are ideal 
for installation where stability, dependability, and 
minimum size and weight are a must. These radically 
new resistors offer the performance advantages of 
hermetically-sealed steatite resistors at less cost. 

Because of the unique Shallcross method of encap- 
sulating windings, “P” type resistors have greater 
maximum resistances, longer leakage paths, and higher 
wattage ratings. 

Shallcross “P” type resistors are available in six 
MIL-R-93A lug-type styles and five axial lead styles 
with wattage ratings ranging from .500 to 3.5 watts. 
Allstyles meet and exceed JAN-R-93A, Characteristic A. 

Complete information on sizes, ratings, and test 
results of Shallcross “P” type precision wirewound 
resistors is available in Engineering Bulletin L-30. 
Write for your copy today. 


SHALLCROSS MANUFACTURING CO. 
518 Pusey Avenue, Collingdale, Pa. 


TELE-TECH 


As We Go to Press.... 


Color TV Test Equipment 
Performance tests for color tele- 
vision circuits can be conducted with 
the new TV Syne. and Color Bai 
Generator developed by the Elec- 
tronic instruments Div. of Bur- 
roughs Corporation, Philadelphia 
Pa. Designed to show the versatility 
of Burroughs’ unitized pulse-contro! 
equipment, the TV Test Set simu- 
lates actual signal conditions in 
testing circuit response to synchro- 
nizing and color information. 


Electronic Tube Replaces 
Mechanical Recording Dials 


The Inditron tube, developed by 
the National Union Radio Corp., at 
Orange, N.J., has a filament which 
shows, with split second changes, 
the digits and letters usually re- 
corded on mechanical dials. The 
figures are formed by electronically 
controlling the gas discharge opera- 
tion, which is similar to that found 
in common neon tubes. 


Printed Wiring Board 

An improved printed wiring board, 
capable of simplified manufacturing 
methods, has been made available 
by the components department of 
GE. Use of the “printed eyelet 
boards” removes need for specially 
designed terminal pins or eyelets to 
connect opposite sides of the board. 


Patent Rights to Terminate 

RCA’s right to grant certain sub- 
licenses in the radio and television 
fields under General Electric patents 
will terminate Dec. 31, 1962 accord- 
ing to an agreement reached be- 
tween the two companies. 


COLOR TV PRODUCTION 


Color TV Chassis being assembled at GE plant in 
Syracuse, N.Y. Shipments of these sets are being 
made to areas covered by color TV broadcasts 
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MORE NEWS 
on page 32 
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COUNTER TUBE 
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New Sylvania 
Development 
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Now Sylvania offers a new, visual electronic counting 
device. It’s specially designed for control and totalizing 
applications in high-speed production equipment. 

Operating by electrical impulses, this tube visually 
indicates consecutive numbers by light flashes within 
the tube—counting from one to ten. 

All cathode leads are brought out individually and 
can be plugged into a socket, permitting independent 
control of pulses. Additional tubes may be added to the 
circuit thereby increasing counting capacity to hun- 
dreds or thousands. 

You will find this new Sylvania tube is low in cost, 
compact in size, and extremely reliable. For detailed 
specifications address Dept. 4E-4405, Sylvania. 


Electrical Data 


Anode Current 
Supply Voltage 
Max. counting rate 


One more reason why it pays to specify Sylvania. 


TANIA 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N.Y. 
In Canada: Sylvania Electric (Canada) Ltd., University Tower Bidg. 
St. Catherine Street, Montreal, P. Q 
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The PHILCO l6mm CineScanner provides 
the finest film reproduction in either color or 
monochrome. 35mm model also available. 


dinate 


Broadcasters . . . here is the finest 
equipment available for color and 
monochrome film reproduction. Con- 
tinuous film motion and flying-spot 
scanning techniques produce high- 
definition pictures with superb light 
values. Whether you plan to use slide 
and film in monochrome; or a versatile 
combination of film and slides in, both 
color and monochrome, the Philco 
CineScanner gives longer film life and 
utmost dependability . . . it’s the only 
practical method for color! For complete 
information, write to Dept. T, today: 


Check These PHILCO Features 


e Quiet, continuous film motion... no 
complicated intermittent mechanism 
to cause film wear and breakage. 


e Cold light source... no film burning. 


ale hap ATRL DYE PIE I 


e Instantaneous run-up time with pro- 
visions for quick starts and stops... 
remote control available. 


Highest quality production in mono- 
chrome and color. 


P H L co 


better TV film reproduction! 
with the new PRI LCO 


Slide changer and single 16mm film combination for mono- 
chrome projection. The multiplexing mirror facilitates the 
use of only one light source for both of the film units. 


Dual slide changer facing 54” light source unit; 84’ equip- 
ment rack in background. This setup will handle mono- 
chrome (positive or negative) slides with rack space to spare. 


, a waBG rs we Se ae 


SSS 
Dual 35mm and slide changer combination with three racks 


provides color and monochrome (positive and negative) film 
programs and either color or monochrome slide presentations. 


A slide changer, dual 16mm film units, light source and three 
equipment racks complete the facilities for monochrome, and 
both positive and negative film . . . leaving extra rack space. 


GOVERNMENT & INDUSTRIAL DIVISION ¢ PHILADELPHIA 44, PA. 


Thousands of engineers and audio 
enthusiasts have improved Hi-Fi 


performance with DUBBINGS tests. | 
Here is what Audio Experts are say- 
ing about our latest development: 


WOW AND FLUTTER 
HEAD ALIGN MENT 
FREQUENCY RESPONSE 


SIGNAL LEVEL 
SIGNAL TO NOISE RATIO 
TAPE SPEED 


individually recorded 
on REEVES SOUNDCRAFT 

LIFETIME 

professional tape! 


. the simplified 0-500 TEST LEVEL 
(use with both test tape and 
records) ... only $3.95 


D-100 TEST RECORD 

“Measure of Your Phonograph’s 

Performance.” The test record for: 
FREQUENCY RESPONSE RUMBLE 
AND HUM WOW AND FLUTTER 
TRACKING STYLUS COMPLIANCE 


D-101 TEST RECORD 
“Measure of Your Phonograph’s 
Equalization.” The only record with 
each of these response curves: 
COLUMBIA LP AES NARTB 
RCA’s “New Orthophonic” 


DUBBINGS'’ 


Enclosed find (] CHECK [) MONEY ORDER Quantity Amt. 
[7]D-110 5” Reel 7% ips @ $12.50 

a a INTRODUCTORY TILL MAY 15 @ $10.95 $___ 
["]D-111 7” Reel 15 ips @ $17.50 

(CL IE ES INTRODUCTORY TILL MAY 15 @ $15.95 ___ 

waanass []D-500 TEST INDICATOR @ $3.95 __ 

aH sic «L100 TEST RECORD @ $3.50 —_ 


[-}D-101 TEST RECORD @ $495 — 
Postage & Handling $ .50 
TOM. Scum 


Hs The DUBBINGS CO., Inc. Dept. 45 K 
% 41-10 45th St. L110. 4, N.Y. 


Please Print 


Pao SoINGS’ 


“The Measure of Your Tape 
Recorder’s Performance” | 


TEST 


only comprehensive | 


TAPE 


D-110, 5” REEL 7% IPS | 
D-111, 7” REEL 15 IPS | 


| 
| 
| 


| 


As We Go to Press .... 


235 TV Stations 
Carried Musical 

The largest hook-up of TV sta- 
tions ever assembled for a commer- 
cial program carried the recent Rog- 
ers and Hammerstein birthday party. 
The program was broadcast by 235 
TV stations connected by coaxial 
cable or radio relay facilities. 


New Color Dot Generator 


A new color dot generator for 
aligning the electron beams in three- 
gun color TV picture tubes is in 
production at Sylvania. This device 
for assuring proper color converg- 
ence is designated as Type 506, and 
sells for $129.50. 


International Geophysical 
Program for 1957-1958 


A major international geophysical 
program, involving cooperation of 28 
nations, is being planned by the U.S. 
National Committee, International 
Geophysical Year, National Academy 
of Sciences, 2101 Constitution Ave. 
N.W., Washington 25, D.C. Among 
the subjects under study are solar 
activity, geomagnetism, ionosphere, 
cosmic rays, and upper atmosphere 
rocket studies. 


Future Electronic Market 


The electronic market for 1960, in 
terms of factory sales, is estimated 
as $10 billion, according to a study 
by Stanford Research Institute. Com- 
mercial equipment sales are pre- 
dicted to reach $1275 million. 


HEART MICROPHONE 


Heart microphone system developed by Altec 
Lansing includes small mike attached to 
stethoscope and power supply. Special cardiac 
conditions may be tape recorded for medical 


study. Amplifier is also used 


TELE-TIPS 
on page 42 
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RMETICALLY SEALED 


ermanium Diodes 


am Very 
a 


N General Electric, research aimed at product improvement 
I never stops. And, here are the results of that effort...a special, 
non-porous ceramic case diode plus perfection of a metal to 
ceramic seal! This ceramic has already been successfully applied 
to seal high quality tubes. Used in G-E diodes, it voids gas con- 
tamination...adds many years of efficient performance! 

Order the types you need in quantity now! Phone or write: 
General Electric Co., Sec. X4854, Electronics Park, Syracuse,N.Y. 


COMPLETE METAL TO CERAMIC SEAL. Gas-tight ceramic cases with 
metalized ends permit solder seal to nickel pins. 


MOISTURE PROOF. These new diodes exceed the requirements 
of JAN humidity specifications. 


REQUIRED ELECTRICAL PROPERTIES. More than two years of de- 
velopment were necessary to perfect this combination of hermetic 
seal and superior performance. 


MECHANICAL STABILITY. Platinum-rhuthenium whisker is welded 
to the germanium pellet. 


LONG-LIFE. The elimination of moisture effects adds years to 
the life of your equipment! 


You CUR fe four confdlence 772 


GENERAL ¢ 


. Ceramic Case 
. Solder 
Germanium Pellet 
Weld 
Platinum-Rhuthenium Whisker 
Weld 
. Solder 
. Nickel Pin 
Weld 
. Leaded Copper Clad Wire 


A 
B 
c. 
D 
E 
F. 
G 
H 
I. 
J 


Sealed DIODES 1N69 IN70 N81 
Peak Inverse Voltage 4 y 50 
Continuous Operating 

Inverse Voltage ) 40 
Min. Forward Current 

(MA) ot + 1V 
Max. Inv. Current ( u a) 

At — 50 

At— 10V 
AV Rectified 

Current (MA) 
Peak Rectified 

Current (MA) 


Surge Current (MA 


!AN approval applied for 


t it... 


\ w Excellent i fidelity. Special Masking 
\ Amplifier plus overall quality of system 
‘. results in/superlative reproduction. 


\ 


W Continuous film movement. No inter- 


mittent action. Optical immobilizer | 


eliminates claws and shutter, —, 
/ Film may be run forward or backward. 


+X \ Stopped at any point. Speed may be varied. 


Sensitivity of system 
faithfully reproduces all tonal 
gradations through 
gamma-corrected 
amplifier. 


No shading adjust- 

ments necessary. Picture 
free from edge flare and / 
Shading. Completely / 
automatic from / 
remote panel. / 


/ 


i 


/ 


/ 
x Entirely new standard of operating Bi 
economy for both color and aE 
y monochrome operation. 


pe 


\ 
® \ 
\a 


with the 


Here is the one system that puts you years ahead . . . whether for monochrome or 
color. The Du Mont Color Multi-Scanner permits you to be ready for the day you 
start color broadcasting, and at the same time provides a means of monochrome-film, 
slide and opaque pickup surpassing all other systems in quality of performance, oper- 
ating economies and dependability. Yes, sir . . . anyway you look at it. . . you're 
years ahead with the Du Mont Color Multi-Scanner — the only continuous-motion 
scanner now being delivered commercially! 


. .. FOR COLOR 


sa Permits the average television station to prepare for color now, without the large 
16 mm. COLOR FILM investment required in specialized color equipment. The cost of the system may be 
amortized over both current monochrome broadcasting operations and future color 

operations. 


The Color Multi-Scanner eliminates registration and other technical problems inherent 
in triple pick-up tube camera designs. The single scanning tube along with the 
unparalleled sensitivity of the Du Mont Multiplier Phototube results in a color signal 
source far surpassing that of other systems. 


.. - FOR MONOCHROME 


The Color Multi-Scanner can go right to work on monochrome transmission. Utilization 
of the same equipment provides fine quality black and white reproduction. At the 
flick of a switch—your choice of color or monochrome—it’s as simple as that! 


The Color Multi-Scanner is basically the same as the famous Monochrome Multi- 
Scanner with the exception of a light-splitting mirror system and additional unitized 
channel amplifiers. All operational advantages and economies have been retained. 


16 mm. FILM 
MONOCHROME 


somocmon: ~=Cw . AND OTHER DUMONT COLOR EQUIPMENT 


TRANSPARENCIES 

Incorporated in the Du Mont Color Multi-Scanner and available as a separate unit 
for improving other color signal sources, the Du Mont Color Masking Amplifier adds 
new realism to color signals. It permits compensation for dye and filter deficiencies 
and adds new qualities to any color setup. 


Get details on the complete line of Du Mont color transmitting accessories. As always 
MONOCHROME OPAQUES ... in color or monochrome . . . it’s Du Mont to be first with the finest! 


——— TELEVISION TRANSMITTER DEPARTMENT ALLEN B. DU MONT LABORATORIES, INC. CLIFTON, N. J. 


| 
| 
| 
| 
| 


Styroflex Coaxial Cable 


FIRST CHOICE FOR 


36 


Phelps Dodge Copper Products Corporation’s 
semi-flexible, aluminum sheathed Styroflex 
cable is specially designed to meet the need 
for a high-power, efficient, low-loss coaxial 
cable in the AM, FM and TV (both VHF 
and UHF) fields. The cable reduces reflec- 
tions—which cause ghost images in television 
and distortions in communications—to an 
absolute minimum. Phelps Dodge’s wide ap- 
plication and installation experience in these 


fields is at your service. 


es 
Visit us in Room 720, ss 
The Palmer House, Chicago, Illinois, 7 
during the N. A. R. T. B. convention, m4 
May 23-27, 1954 : 

® 

* 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5, N.Y. 
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DIE PRESSED 


FAST DELIVERY . . . Our own die shop and four LARGE OR SMALL QUANTITIES... VW: 
modern plants speed deliveries 


ECONOMICAL PRODUCTION .... The right ON SPECIFICATION . . . Back: 


press for every job permits JtTmost 


WIDEST CHOICE OF MATERIALS... AlSiMaq ENGINEERING COOPERATION ... 

property chart gives more compositions and ind details of requirements for pract 

more physical c fata than an y Ol tner source IVING lelivery-expeailing JIQGE 
53RD YEAR CERAMIC LEADERSHIP SEE OUR DISPLAY 
AMERICAN LAVA CORPORATION BOOTH NO. 340 
A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY BASIC MATERIALS 
CHATTANOOGA 5, TENNESSEE EXPOSITION 
OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 © SYRACUSE, N. Y.: 204 Harding Tia Mendict 
Place, Phone 9-0656 © CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 © NEW ENGLAND: 1374 Mass. e Froauc 
Ave., Cambridge Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 @ ST. LOUIS: Development Show 


1123 Washington Ave., Garfield 4959 © CHICAGO: 228 N. LaSalle St., Central 6-1721 © SOUTHWEST: John A. 
Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 ® LOS ANGELES: 5603 No. Huntington Dr., Capital 1-9114. CHICAGO @ MAY 17-20, 1954 


Hughes Diodes 


Computer 


Applications 


Recovery Time Characteristics 
at 25° Centigrade 


Type 1N191 


\KLEG@ 5 usec and 400 K2 @ 3.5 usec maximum 
Type 1N192 
\KL@ 5 use ind 200 K2&@ 3.5 psec maximum 


Maximum Back Current 
at 55° Centigrade 
Type 1N191 


400 KQ2 min. between —10 and —5OV 
Type 1N192 
OK2 min. between —10 and —5OV 


lo measure pulse recovery for both types, diodes 
are pulsed at 30 mA in the forward direction and 
then a back voltage of —3¢§ volts is applied. 


Now, as part of the continuing program to 
meet the expanding requirements for com- 
puter components, Hughes announces the 
registration of Diode Types 1N191 and 
1N192. Both are selected for their out- 
standing performance in computer service. 


These computer type diodes, like all 
Hughes diodes, are designed to ensure ex- 
tremely high moisture resistance...thermal 
stability...electrical stability... subminia- 
ture size...thorough dependability. These 
features mean long life with minimum 
maintenance. 
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for 


a 


Perera 


(0.14 SEC 


400 K22 : 


Types 1N191 and 1N192 


MINIMUM REVERSE RECOVERY CHARACTERISTICS TYPE 1N191 


—3.5p se¢ —————> 


If you need special computer type diodes, chances 
are that we can furnish them on a production 
basis—because we are constantly producing and 
providing many types to meet literally hundreds 
of electronics and communications applications. 
Among these are high forward conductance, 
low-voltage diodes, used for certain computer 
applications 


Just Off the Press 


A new, eight-page descriptive brochure. Lists and 
describes all the more widely-used RETMA, JAN 
and special types in the Hughes line. Just write 
for your copy of Bulletin sp-2 
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Eimac Klystron Report 


@ 3 kw CW power output 
at 1400 mc 


@ Power gain of 1000 times 


A power gain of 1000 times at 1200-1400mc in CW 
operation has been registered by the new Eimac X544 
three cavity, cascade type klystron. With only three 
watts driving power the X544 delivers 3kw power out- 
put. This high power and high power gain is possible 
over a 200mc range through the exclusive Eimac feature 
of completing tuning circuitry external to the vacuum 
system. Other features of the Eimac X544 are a long 
life cathode, ceramic tube cavities, practical design and 
light weight. 

The X544 is another Eimac advancement in klystrons 


EITEL-McCULLOUGH, INC. 


SAN BRUNO e CALIFORNIA 


Ko44 


L BAND 
KLYSTRON 


Eimac X544 and external tuning boxes. 


for higher power at higher frequencies. Other 
Eimac klystrons include high power amplifiers 
for UHF-TV and sturdy reflex klystrons for use 
in conditions of severe shock, vibration and 
sustained acceleration at frequencies to 9600mc. 


@ For further information contact 
our Application Engineering Department 


MARK OF EXCELLENCE IN 
ELECTRON-POWER TUBES 


COMPLETE 
CIVILIAN LINE 


Exceptionally good delivery cycle on 
‘civilian orders due to tremendous 


mass production facilities. 


IYPE GC-45, 15/16" diameter variable 

resister. Wattage rating: 
1/2 watt for resistances through 
10,000 ohms, 1/3 watt for resistances 
over 10,000 ohms through 100,000 
cha, 1/4 watt with 500 volts maxi- 
mum across end terminals for resist- 
ances over 100,000 ohms. Available 


construction C2-45 as shown above. 


ee Se 
rear sections 


operating separately from 
concentric shafts (TYPE C45-70 ILLUSTRATED), 


REPRESENTATIVES IN CANADA 
Henry £ Sanders C C Meredith & Co 
McClatchy Bldg Streetswille Ontario 

69th & Market St 
Upper Darby Penna 
Dg ae. 94400 SOUTH AMERICA 
Jose Lurs Pontet 
Buenos Atres. Argentina 
S Harmon Company video Uruguay 
§ So La Cienega Blvd t10 Janeio-Brazil 
mpgeles 35 Calhforma 940 Paulo Brazil 
hone Bradshaw 2? 33 


OTHER EXPORT 


Sylvan Ginsbury 


es 


3 
. 
i 
5 


Li 
ii 
till 


if | 
i 


TYPE 65, (Miniaterized) 
1/2 watt 70°C, 3/4” diameter minia- 
turized variable composition resistor. 


CHICAGO TELEPHONE SUPPLY 


Co fro walion 


— in = 5 4g 


COMPLETE 
MILITARY LINE 


Immediate delivery from stock on 189 
types including JAN-R-94 and JAN-R-19 
types of variable resistors. 


Semperature 
~55°C to + 150°C...aridity te saturation. 


TELE-TIPS 


(fl 


FIFTH ESTATE—What with TV, 
atom bombs, electronic controls, 
plastics and wonder drugs drastically 
| affecting the lives of every person, it 
| was inevitable that the engineers and 
| scientists responsible for technolog- 
S TA | N q - S S | N .. al ical developments would be looked 
f | upon as something special and pow- 
erful. So it was without too much 
PENNA. shock that we overheard them re- 
ferred to as the Fifth Estate, adding 
one more to the long estabished fow 
estates which have molded the ways 
of man: Royalty, Clergy, Commons 
and Press. 


HOW'S THAT AGAIN? Commented 
Dean W. L. Everitt of the Univ. of 
Illinois upon receiving the IRE 
Medal of Honor at the 1954 Conven- 
tion: “This award is the most awful 
honor an engineer can receive.” He 
smilingly explained that awful was 
defined by Webster as “awe inspir- 
ing” and “impressive.” 


+A NA AAARARRBAARREREEED 
IV V/V VV 17) 


FM 


TV 


SECURITY RISK as defined by 
President Eisenhower: 

1. A person unreliable or untrust- 
worthy because of behavior, misrep- 
resentations, personal habits, mental 
health or outside pressure. 

2. One who commits sabotage, es- 
pionage, treason or sedition. 

3. Anyone who associates with 
spies, foreign agents or Communists 

4. A person who advocates over- 
throw of the government by force or 
unconstitutional means. 

5. One who belongs to Communist, 
Fascist, or subversive organizations. 

6. A person who gives to another 
any security information in violation 
of regulations. 

7. One who serves the interest of 
a foreign government. 

8. One who declines to testify 
before a Congressional committee, 
claiming protection of the Fifth 
Amendment. 


Mobile 


Microwave 


TOWERS 


ADRIAEN VAN DER DONCK, first 
lawyer to arrive in the New World 
Colony of the Dutch West Indies Co. 
of Amsterdam was refused a permit 
to practice law. The Dutch, a canny 
lot, reasoned that since he had no 
| competition he might become a one- 
man Supreme Court. 
(Continued on page 44) 
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RAYTHEON TRANSISTORS are FOREMOST IN THE FIELD with 
Over 1.000.000.000 OPERATING HOURS of actual field performance in commercial 


equipment with only a FRACTION OF 1 FIELD RETURNS proves their reliability to be 
superior to the reliability of vacuum tubes. 


RAYTHEON TRANSISTORS are foremost in number of units in use in commercial 
equipment. Raytheon successfully made transistors in ‘‘experimental,”’ ‘‘pilot’’ 

and now MASS PRODUCTION phases. The latest continuous, mass production, and 
inspection techniques are employed in the making of Raytheon ‘Transistors. HUNDRI 
OF THOUSANDS are IN ACTUAL COMMERCIAL USI MANY TI] 


ALL OTHER MAKES COMBINED. No other manufacturers can make ane statements. 


RAYTHEON GERMANIUM DIFFUSED JUNCTION PNP TRANSISTORS 


_ RATINGS: — ABSOLUTE MAXIMUM VALUES: CK723 CK?721 CK725 CK727 2N63* 2N64* | 2N65* 
Collector Voltage (volts) —22 —6 | —22 ; —22 
Collector Current (ma) 10 10 10 
Collector Dissipation (30°C) (mw) 33 30 i 
Emitter Current (ma) ( | 10 10 
Ambient Temperature (°C) 50 

“AVERAGE CHARACTERISTICS (27° C) hae 
Collector Voltage (volts) —1.5 | 
Emitter Current (ma) ; 0.5 
Collector Resistance (meg) s | | 2.0 | 2.0 
Emitter Resistance (ohms) 50 | 25 
Base Resistance (ohms) 500 700 1500 
Base Current Amplification Factor 35 45 90 
Cutoff Current (approx.) (ua) 6 6 6 6 
Noise Factor (max) (db)** 20¢ | 12tt 25t | 22t | 20t 

| i 


*Hermetically sealed in metal package tMeasured at Ve = —2.5 volts in common emitter circuit 
**In a one cycle band width at 1000 cycles tiMeasured at Ve = —1.5 volts; le = 0.5 ma in common emitter circuit 


“| 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: 
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“HLT 500B” 
HIGH TEMP 
120°C WIRE 


is laboratory tested 


and service-proven to 
perform as specified. 
Chester extra-strength 


CHESTER 
jladucoud -olasicole 
WIRES & CABLES 


It pays to make CHESTER 
quality-engineered wire 
and cables your stand- 
ard for both commercial 
and military requirements, 
Every foot of conductor 
bearing the Chester label 


plastic coatings are made 


super-durable for longer life 
and smooth pliability assures 


the easier working 
qualities that speed 
wiring production. 


NEW CHESTER BULLETINS 


Complete data and 
specifications on 
quality conductors 
for all electronic 
wires and ccbles will 
be supplied prompt- 
ly. Call or write, 
today! 


CH E 


aves, 


-FOR EVERY 

ELECTRICAL 
AND 

ELECTRONIC 


says — 
For Dependable Wiring, 
Connect It with Chester! 


CHESTER case CORP 


N E W 


haa 


(Continued from page 42) 


AIRCRAFT ELECTRONIC devices 
are reported to account for half the 
cost of fighter planes. 


SEMANTIC problem posed by an 
Emerson employee is why people 
say we listen to the radio, but watch 
TV. Could be that TV has a more 
personal impact. Or maybe when ra- 
dio started people said, “Let’s listen 
to radio,” and gradually changed. 
Perhaps “the” will be inserted be- 
fore TV eventually. 


MORE STUDENTS are enrolled in 
engineering courses at Illinois Tech 
than at any other educational insti- 
tution. This includes 4,743 under- 
grads and 591 graduate students. En- 
gineering enrollment totals for other 
schools are: Brooklyn Poly, 4,805; 
Purdue, 4,705; Univ. of IIl., 4,597; 
CCNY, 4,495; Georgia Tech, 3,669; 
MIT, 3,380; NYU, 3,218; Penn State, 
3,059; Ohio State, 2,949; Newark, 
2,932; Texas A & M, 2,655; Univ. of 
Wis., 2,499; Renssalaer, 2,497; Univ. 
of Mich., 2,430; Carnegie Tech, 1,935; 
Case, 1,616; Columbia, 1,222; and Cal. 
Tech, 484. Grand total for all accred- 
ited schools is 171,832. 


CIRCUS attendance and interest has 
increased because of TV, says Clyde 
Beatty, noted animal trainer. 


LEARNING by TV can be as effec- 
tive as classroom instruction, accord- 
ing to results of an experiment con- 
ducted by the Army and Univ. of 
Houston station KUHT-TV. Students 
reported lhat TV study was at least 
as interesting and easy as classroom 
instruction, or more so. 


GERMANIUM is literally almost 
worth its weight in gold. At $350 per 
pound, it comes to 65% of the cost of 
the glittering metal. Only one pound 
of germanium is recovered from over 
1000 tons of zinc ore. 


FLUORESCENT lamps may be op- 
erated with increased light output by 
using GE’s new 5-kw static fre- 
quency converter that provides 360- 
cycle square-wave current at 600 
volts. Remote location of unit re- 
duces noise. Ballasts are not re- 
quired. 
(Continued on page 48) 
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G-R's NEW Unit Pulse 


Pulse Durations: 0.2 to 60,000 ps 
Repitition Rates: 0 to 100 kc 
Rise Time: .05 ps 


Announcing 


PULSE DURATION 


MICROSECONDS 


UNIT PULSER 


OUTPUT PULSE 


Type 1217-A Unit Pulser... . $195 
shown with plug-in Type 1203-A Unit Power Supply... . $40 


The Type 1217-A Unit Pulser is the first laboratory-quality 
pulse generator to be made commercially available at moderate 
cost. Its wide range of pulse durations and repetition rates, sta- 
bility, high output voltage and variable amplitude control make 
this instrument a highly versatile piece of equipment for every 
Pulse-modulated UHF signal sent through tv-convertor, into tv-set industrial and college laboratory. 
antenna-input, and through tv-set to screen — overall transient 
response from front to end determined quickly and easily — 
convertor and receiver manufacturers may in this way effec- 


tively determine ability of their products to pass uhf signals, Provides square waves from 10 cycles to 100 ke for checking Overall Audio- 
under simulated operating conditions. Amplifier Transient Response. 
he Type 1000-P7 Balanced Modulator Is A For TV-Receiver Testing — a Unit Pulser locked to the receiver line frequency 
nique New Device Which Permits Full 100% produces a visual response directly on the picture tube in checking operation of 
mplitude Modulation Of Carriers From 60 to video detector and amplifier. 


Invaluable in Educational Laboratory and Demonstration Class — an Oscillo- 


| 300 Mc — Modulating Signal May Be Any 
cope and Unit Pulser may be used in student experiments to illustrate ability of 


requency Over 0 to 20-Mc Band. 
Where good rise time characteristics and negli- 


ble incidental f-m are essential, these instru- linear, passive networks to pass pulses of varying durations and repetition rates. 
ents are highly recommended. Useful in Telemetering, Computing and Nuclear Research and Development 
With the Unit Pulser and this Modulator, signal — Pulser produces clean pulses controllable over wide ranges — combination of 
generators may be pulse modulated over extremely two Pulsers produces a flexible phasing system and source of delayed pulses or gates 
wide ranges. The two instruments make a highly adjustable with time. 
useful combination for pulse work...such as 
testing of television broadcast and receiving equip- Write for the recently published VHF-UHF Bulletin which 


ment... and measurements on radar, omni-range 


ives specifications and technical details for the new Unit Pulser, 
and DME, and telemetering apparatus. PE. Hi . 


the Balanced Modulator, and G-R’s completely integrated line 
of high-frequency equipment. 


Since 1915 — 


Manufacturers of Electronic Apparatus for Science and Industry 


8 Admittance Meters x%x« Amplifiers *% Coaxial Elements 

te Distortion Meters * Frequency Measuring Apparatus + 

G F N F 2 A L 9 A D | 0 C 0 m p a nl y Frequency Standards x Impedance Bridges *% Light Meters 
Megohmmeters Modulation Meters * Polariscopes 

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S. A. Precision Capacitors * Oscillators * U-H-F Measuring 
90 West Street New Yorn 6 97 Michigon Ave CHICAGO 5 00 N Seword St LOS ANGELES 38 Equipment * Parts & Accessories * Signal Generators 
Wave Analyzers *% Variacs * TV & Broadcast Monitors 


Pulse Generators *% R-L-C Decades % R-L-C Standards % Unit Instruments % Sound & Vibration 
Meters % Stroboscopes *% Null Detectors % Motor Controls * Wave Filters *% V-T Voltmeters 


NO a titer siege. 


RPC Type J resistors where subminiature requirements 
specify full size reliability and performance 


Precision Wire Wound 


Pea = AB ae, 


Type JA \4'' diameter X Y%'' long. Maximum resistance 125,000 ohms. 0.10 watt. 
Type JC '4"' diameter X ¥%"’ long. Maximum resistance 250,000 ohrns. 0.15 watt. 
Tolerance 1% standard, tolerances to 0.05% available. All resistors furnished 


with low temperature coefficient alloys. 


Special wire and impregnation available for greatly increased power rating. 


RESISTANCE PRODUCTS CO. 


714 Race Street - Harrisburg, Pa. 


REMEMBER, MERLIN, 
WAND WAVING IS ‘ 
STRICTLY HOCUS-POCUS! y 


. 


Pulling a rabbit out of a hat is fine 

for entertainment, we agree. But not even a 
magician can make good on the fantastic 
claims attributed to cheaper solders, the mystery 
alloys with a secret ingredient, that are 
supposed to equal the performance of higher 
tin content solders. Today, as always, Kester 
believes, the quality of the soldered connection 
is what counts... #of an infinitesimal 

saving. That's why Kester Solder has been a 
“star performer” for more than 50 years! 


For your specific solder requirements, 

remember Kester ‘44 Resin, ‘“‘Resin-Five’’ or Plastic 
Rosin-Core Solder... with exact core size or 
flux-content ‘tailored’ to every job. 


KESTER 


SOLDER COMPANY 


4210 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY + BRANTFORD, CANADA 
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EVEN I CAN REPLACE 
RECTIFIERS / 


t 

men 

Ma Jace 
Y be used like grid caps for easy ad 


PLUG-INS 


THE UNIVERSAL SELENIUM RECTIFIERS 


Rectifier failures are infrequent—BUT—here is a 
power rectifier that can be replaced on a moment's 
notice without tools. Bring your equipment up to 
date by installing Sarkes Tarzian Plug-In Rectifiers. 
Our engineers will design these rectifiers for your 


application. Please send us your requests. 


able. Latest Engineering Information. Send For 


r New 72-page Selenium Rectifier Handbook Avail- 
Your Copy. Price $1.00. 


RECTIFIER DIVISION 


415N. College Ave., Dept. T-3, Bloomington, Indiana 
In Canada—S0 St. Clair Ave., N. W., Toronto 


TELE-TIPS 


Phan ak 


(Continued from page 44) 


FOUNDING DATE of the Army Sig- 
nal Corps has been set back to June 
21, 1860, the date Congress author- 
ized the first signal officer. Official 
birthday observed previously was 
March 3, 1863, when Congress au- 
thorized the creation of the Signal 
Corps to serve as an integral Army 
unit. 


UNDERGROUND TV station being 
built in London will be completed in 
two years. The transmitters beneath 
the site of the old Crystal Palace will 
be fed by land line from remote stu- 
dios. The 640-foot steel tower 
(mounted above ground) will have 
an ERP of 200 to 250 kw in the 44-88 
mc band. 


“SCIENCE itself must be pushed 
ahead in every area, in theoretical 
fields that are now so remote from 
application that no one can see any 
connection, in fields so abstruse that 
they cannot be successfully ex- 
plained to laymen. For unless we 
continuously restore the fund of 
basic knowledge, we shall ultimately 
exhaust it. And the greatest steps 
forward rest on accomplishments of 
pure science which are now in in- 
fancy.”—Vannevar Bush. 


INVESTMENT IN YOUTH is going 
to pay big dividends in the long run, 
and many electronic organizations 
are missing a bet by not spending 
some money and time for this pur- 
pose. Typical of the efforts of pri- 
vate firms is Telrex President 
Michael Ercolino’s leadership of the 
Boy’s Club of Asbury Park, N.J. 
There, 600 boys learn teamwork, 
have fun, and receive radio instruc- 
tion. For young adults, the WCEMA 
Scholarship Fund, supported by 56 
contributing companies, offers op- 
portunities to study engineering. 
Locally and nationally, many more 
dollars and man-hours are still 
needed. 


PRIMARY TV COLORS, as most 
engineers know, are red, green and 
blue. Ever try to explain to laymen 
why yellow isn’t used instead of 
green? Early schooling is sometimes 
overpowering. 
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BUSS FUSES 
can help you build 
CUSTOMER 
SATISFACTION 


Manufacturers and service organizations know from 
experience that BUSS fuses won’t let them down. 
For over 39 years, under all service conditions, BUSS 
fuses have given dependable electrical protection. 


Rigid quality control is the reason for “trouble-free” 
BUSS fuses. Every BUSS fuse normally used by the 
electronic industries is tested in a sensitive electronic 
device that rejects any fuse not properly constructed, 
correctly calibrated and right in all physical dimen- 
sions. 


So for the finest possible electrical protection, turn 
with confidence to BUSS fuses. The fuse that can be 
relied on to protect when there is trouble in the cir- 
cuit. The fuse that eliminates those needless blows, 
which otherwise could be so annoying to your cus- 
tomer. 


And there is another reason it pays to standardize on 
BUSS fuses. You can simplify your buying, stock han- 
dling and records by using BUSS as the one source 
for fuses. The line is complete: — standard type, dual- 
element (slow blowing), renewable and one-time 
types ...in sizes from 1/500 ampere up. 


If you have a special problem in electrical protection, 
Buss places at your service the world’s largest fuse 
research laboratory and its staff of engineers. Let our 
engineers, who are fuse specialists, save the time of 
your engineers by helping you select the right fuse and 
fuse mounting for your job—if possible a fuse that is 
already available in local wholesalers’ stocks. 
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BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
University at Jefterson, St. Louis 7, Mo. 


Tlease send me bulletin SFB containing facts on 
BUSS small dimension fuses and fuse holders. 


Makers of a 
complete line 
of fuses for 
home, farm, 
commercial, 
electronic & 
industrial use. 


Name 


Title 


Company 


For more information 
mail this Coupon > 


Address 


City & Zone State : 11554 @ 


‘ 
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There’s always 
chassis space... 


\ 


For Silverlytic Subminiature Capacitors 


When youre designing transistor circuits and other miniature 
electronic equipment, Mallory Silverlytic Capacitors are a space- 
Compare these characteristics saving solution to your low-voltage capacitor problems. They 
of Type ALA Silverlytic Capacitors provide high capacitance in a case so small that it fits into the 


tightest chassis layouts. They're only U% inch in diameter and 


732 
Ratings available: 32 inch long. 
1 mfd. 1 volts DC max. a : : . 
> mfd . cabs B00 eans Silverly ties can be mounted by their leads with complete assurance 
leit! SO qubie EW idee of reliable operation. An improved method of attaching the axial 


mfd. 10 volts DC max. 


-) 

mid. 10 volts DC max. normal production line handling and service vibration. é 

2 mfd. 10 volts DC max. Fi 
I 1 mfd. 10 volts DC max. (n outstanding product of Mallory’s continuing program of f 
" , . . ‘ i ws ‘ f 
| ‘Temperature range: —30° to +65° C, research in the field of transistor circuit components, Silverlytics f 
(other types for 99° to +85° C. offer electrical characteristics comparable with those of larger Me 

' available) eleetroly tics. Our new ‘Technical Bulletin gives complete data on 

| Capacity tolerance: —l0°7 to + infinity these newest members of the Mallory line of electrolytic capacitors ‘ 
| Vax. leakage current: 2. microamps. after 5 


that have set the standard of the electronic industry. Write for 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| lead wires eliminates the danger of intermittent open circuits under 
| 
| 
| 
| 
| 
| 
| 
min. at rated voltage | 


your copy today. 


wxpect more... Get more from MALLORY 


Parts distributors in all major cities stock Mallory standard components for your convenience. 


M 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


P.R.} inc. 

R MALLORY &. CO. in Serving Industry with These Products: 

A LI O be Electromechanical—Resistors * Switches * Television Tuners * Vibrators 
Electrochemical . 


Capacitors Rectifiers * Mercury Batteries 


Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 
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Another 


COMP 


104-54 


Ce eel 


INCORPORATED 
7800 WEST ADDISON STREET * CHICAGO 34, ILLINOIS 


SERVING A 
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ONENTS 


104-51 


aE D 
104-53 


100-66 FLYBACK TRANSFORMER 

104-51 HORIZONTAL LINEARTY CONTROL 

104-55 HORIZONTAL DYN. CONV. PHASE 
CONTROL 

104-54 HORIZONTAL CONVERGENCE 
TRANSFORMER 

104-52 WIDTH COIL 

100-67 PURITY COIL 

104-53 FIELD NEUTRALIZING COIL 


ING RADIO & TV > a 
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5 KW portable regulated 400 
For precision Hi-Cycle power gener- cycle motor-generator set with 
/ F integral control panel. 


ating equipment to meet one of a myriad 
of special power requirements ranging 


from highest quality laboratory power to 


precision electronic testing, industry re- 
lies on Bogue Precision Power. Bogue as “ 


: 2 ; tee . Variable frequency 320 to 1000 

the recognized leader in the Hi-Cycle field cycle M-G ior “eds magnetic 

? : yo lifie intai Itage and 

offers these performance characteristics— nate light oo ye 
1% of any preset value 


5 KW low harmonic set. 400 

cycle regardless of input volt- 

' age, loading or heating. 
For example, Bogue special 400 cycle 

single shaft, two-bearing synchronous 

motor driven units eliminate belts, gears 

and other special speed changers, yet, 


faithfully deliver 400 cycles—exactly—no 


load to full load regardless of voltage 


vin weaenibes aw P 400 cycle voltage & frequency 
variations....truly the standard of 400 vantaied. teserier, Gaaretes 
_ ; f l supply. 
cycle power ... . the reason so many Ce SS et is Pee 


prominent companies have been depend- 
ing on equipment built by Bogue Electric 


Manufacturing Company... 


Zz 
a 
60 IOWA AVENUE & PATERSON, 3, NEW JERSEY = 
SO 
y ¢ 
Low harmonic 400 cycle AC Vor Y 
generator and low ripple 1892 
28 volt DC generator, syn- 
chronous motor driven 
REQUEST 
ILLUSTRATED 
CATALOG 440 


Dual output 10 KW, 400 
cycle and 200 amp. 28 


volt output, portable unit 
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Inventions and their Protection 


By George V. Woodling. Published 1954 by 
Clark Boardman Co. Ltd., New York and 
Matthew Bender Co., Albany, N.Y. 495 pages. 
Price $10.00 


What rights has the employed re- 
search engineer toward his own in- 
ventions? What is meant by a strong 
patent? By super-invention? These 
and many other similar questions are 
answered in this factual, carefully- 
documented book by an eminent law- 
yer-engineer. 

This revised edition of the author’s 
original work on patent law was writ- 
ten to cover the changes involved in 
the new Patent Codification Act. The 
book opens with a basic analysis of 
patent law and common law, and then 
proceeds to apply each to the problems 
of the inventor. Actual case histories 
are supplied, with the pertinent cor- 
respondence, showing the pitfalls suf- 
fered by former inventors through 
ignorance of patent law. Of particular 
interest to the engineering profession 
is a very detailed section on the em- 
ployee-employer relationship, and on 
jointly-owned patents. 

The most striking feature of this 
book is its style. In contrast to the 
ponderous involved phraseology ex- 
pected of law books, the author here 
has carefully weighed the limitations 
of the non-legal mind, and has scru- 
pulously avoided the use of technical 
terms. The happy result is a book 
which is simple, clear and easily read. 
The value of this book as a text book 
is obvious: It may well become, also, 
a standard reference book for engi- 
neers and engineering management. 


CMM 


Radio Receiver Design, 2nd Ed. 


By K. R. Sturley. Published 1954 by John Wiley 
& Sons, Inc., 440 Fourth Ave., New.York 16, 
N.Y. 667 pages. Price $10. 


This is the first part of a two-part 
work on designing communications re- 
ceivers. It covers electron tubes, an- 
tennas, r-f and i-f amplification, 
frequency changing, oscillators and de- 
tection. The author, Head of the Engi- 
neering Training Dept. of the British 
Broadcasting Corp., takes the reader 
briefly through general considerations, 
and then presents the detailed circui- 
try and mathematical analyses of the 
elements composing the radio system. 
As might be expected, this volume is 
straightforward and contains no star- 
tling revelations. However, it is clearly 
written, packed with practical engi- 
neering information, and should be a 
valuable reference for designers of 
communications equipment. AJF 


Proceedings of the National Elec- 
tronics Conference, (1953) 


Published 1954 by National Electronics Confer- 
ence Inc., 84 E. Randolph Street, Chicago, Ill. 
959 pages. Price $5.00 


(Continued on page 56) 
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Rely on <€-a-€> for PRECISION © QUALITY © DELIVERY... 


at 


pi SIZE 
SIZE 2 OD 
IZ 
‘ceil i 1-5/16 OD 1H 
Fy 1/2 4 23/32 H 8-32 MTG. 
fy 6-32 MTG. ae oo 


Freq. 
14 KC 
35 KC 
60 KC 
250 KC 


rere: 


TYPES Qmax. Freq. 


MP930 160 8 KC TYPE Qmax. Freq. 


MP254 210 6 KC 


MP395 225 25 KC 


MP TOROIDS 


MP (Molded Plastic) units are the result of a long development program. CAC MP toroids have repeat- 
edly passed all tests for MIL-T-27, Grade 1, Class A without exception. Most compact design—may be 
stacked — mounted by center bushing — absorbs mounting pressures — sturdy silver plated terminals 
— arrangements available up to 5 terminal connections — standard inductance values listed below 


shipped from stock—special inductances and configurations supplied promptly on request. 


STOCKED VALUE TABLE 


MP848 MP930 MP395 
IND. PART. No, IND. PART. No. IND. PART. No, IND. PART. Ne. 
5.0 MH =MP-206-1- 2.0 MH MP-848-1 — 5.0 MH MP-930-1- $5.0 MH MP-.395-l<— 
6.0 MH MP-206-2- 2.4 MH MP-848-2— 6.0 MH MP-930-2= 6.0 MH MP-395-2— 
7.2 MH MP- - 3.0 MH MP-848-3— 7.2 MH = MP-930-3— 7.2 MH 395-3 — 
8.6 MH MP-. - 3.6 MH MP-848-4 — 8.6 MH MP-930-4 = 8.6 MH MP-.395-4— 
10 MH MP-206-5 — 4.3 MH MP-848-5 - 10 MH MP-930-5 — 10 MH MP-395-5 — 
12 MH MP-206-6 — 5.0 MH MP-848-6 — 12 MH MP-930-6 — 12 MH MP-395-6 — 
15 MH MP-206-7 — 6.0 MH MP-848-7 — 5 MH MP-930-7 — 15 MH MP-395-7 — 
17.5 MH = MP-206-8— 7.2 MH MP-848-8 — 17.5 MH  MP-930-8 - 17.5 MH 395-8 — 
20 MH MP-206-9 — 8.6 MH MP-848-9 — 20 MH MP-930-9 = 20 MH MP-395-9 — 
24 MH MP-206-10 — 10 MH MP-848-10 — 24 MH MP-930-10 — 24 MH MP-395-10 — 
30 MH MP-206-11 — 12 MH MP-848-11 — 30 MH MP-930-11 — 30 MH MP-395-11 — 
36 MH MP-206-12 — 15 MH MP-848-12 — 36 MH MP-930-12 — 36 MH MP-395-12 — 
43 MH MP-206-13 — 17.5 MH MP-848-13 —- 43 MH MP-930-13 — 43 MH MP-395-13 — 
50 MH MP-206-14 — 20 MH MP-848-14 — 50 MH MP-930-14 — 50 MH MP-395-14 — 
60 MH MP-206-15 — 24 MH MP-848-15 — 60 MH MP-930-15 — 60 MH 395-15 = 
72 MH MP-206-16 — 30 MH MP-848-16 — 72 MH MP-.930-16 — 72 MH MP-395-16 — 
86 MH MP-206-17 — 36 MH MP-206-17 = 86 MH MP-930-17 — 86 MH MP-395-17 = 
100 MH MP-206-18 — 43 MH MP-848-18 — 100 MH MP-930-18 — 100 MH MP.395-18 — 
120 MH MP-206-19 — 50 MH MP-848-19 — 120 MH MP-930-19 — 120 MH MP-395-19 — 
150 MH MP-206-20 — 60 MH MP-848-20 — 150 MH MP-930-20 — 150 MH 395-20 — 
175 MH MP-206-21 = 72 MH MP-848-21 — 175 MH MP-930-21 — 175 MH MP-395-21 — 
200 MH MP-206-22 — 86 MH MP-848-22 — 200 MH MP-.930-22 — 200 MH 395-22 — 
240 MH MP-206-23 — 100 MH MP-848-23 — 240 MH MP-930-23 — 240 MH MP-395-23 
300 MH MP-206-24 ~ 120 MH MP-848-24 — 300 MH MP-930-24 — 300 MH MP.395-24 = 
360 MH MP-206-25 — 150 MH MP-848-25 — 360 MH MP-930-25 — 360 MH MP-395-25 — 
430 MH MP-206-26 — 175 MH MP-848-26 — 430 MH MP-930-26 — 430 MH MP-395-26 = 
500 MH MP-206-27 — 200 MH MP-848-27 — 500 MH MP-930-27 — 500 MH MP-395-27 = 
600 MH MP-206-28 — 240 MH MP-848-28 — 600 MH MP-930-28 — 
720 MH MP-206-29 — 300 MH 848-29 — 720 MH MP-930-29 — 
860 MH MP-206-30 — 360 MH MP-848-30 — 860 MH MP-930-30 — 
1.00 HY MP-206-31 — 430 MH MP-848-31 — 1.00 HY MP-930-31 — 
1.20 HY MP-206-32- 500 MH MP-848-32 - 1.20 HY -930-32 — 
1.50 HY MP-206-33 - 1.50 HY MP-930-33— 
1.75 HY MP-206-34— 1.75 HY MP-930-34— 
2.00 HY MP-206-35 —- 2.00 HY MP-930-35— 
2.40 HY MP-206-36- 2.40 HY MP- _ 
3.00 HY MP-206-37 - 3.00 HY MP-930-37— 
3.60 HY MP- - 
4.30 HY MP- - 
ry HY MP- - 
6. HY MP-930-41— 
7.20 HY MP- - 
8.6 HY MP- = 
10.0 HY MP- - 
12.0 HY MP-930-45 — 
15.0 HY MP- = 
17.5 HY MP-' - 


Add suffix “A” to above numbers for clear bushing 


IN ORDERING... Add suffix “B” to above numbers for tapped bushings 
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Replace “MP” prefix with “HS” for metal encased toroids (see back poge for description). 
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(Upper left) 
A radar 


BELL TELEPHONE 
LABORATORIES 


is shown 


Is it possible to guide an anti-aircraft 
missile so that it will track down and 
destroy a rapidly maneuvering target? 
No one knew the answer for sure when 
the U. S. Army put this question to 
Bell Telephone Laboratories in 1945. 
The special skills and techniques de- 
veloped to create the nation’s communi- 
cations network uniquely fitted Bell 
scientists to answer this question. They 
recommended a new system, Nike, and 


then worked to bring it into being with 


TELEPHONE SCIENCE 


cuipes a PUNCH 


Nike’s missile climbs to destroy an enemy. under guidance of complex electronic controls. 
at right. Nike (pronounced Ny’kee) is named aft 


er the Greek goddess of Victory. 


engineers from Army Ordnance, West- 
ern Electric Company and Douglas Air- 
craft Company. 

The first Nike installation has been 
made, and more will follow. Thus, Amer- 
ica’s defenses grow stronger through a 
new extension of frontiers in the com- 
munications art. It is a proud achieve- 
ment of the knowledge and skills first 
developed at Bell Telephone Labora- 
tories to make the nation’s telephone 


service ever better. 


Improving telephone service for America provides careers for creative men in scientific and technical fields 
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Polarad NTSC Color TV Equipment consists of fully integrated units 
that combine ease of operation with maximum flexibility. 


COLOR BAR GENERATOR—PT-203 Provides color TV test signals, NTSC 
standards, for color TV equipment, networks and components. Supplies 
complete composite video signal in the form of seven fundamental color 
bars simultaneously with seven gradations of gamma bars. White dot 
pattern superimposed on both color and gamma bars. Color test pattern 
can be used for adjustment of both color transmitter and receiver 
circuitry. Internal switching permits 19 different test patterns. 


COLOR SYNCHRONIZING GENERATOR—PT-201 furnishes NTSC color 

TV subcarrier frequency component and contains divider network to 

yield 31.5 KC signal. Provides driving, blanking and synchronizing 

P J d pulses, as well as vertical and horizontal dots for linearity checks. 
Q ara Used to drive color bar generators, or any other NTSC color TV gen- 
erating equipment. Utmost stability assured by 


driving all pulses from leading edge of crystal 
controlled oscillator. Unit may be locked to 


synchronize with 60 cps line. Also available as a 
separate unit, PT-202 Subcarrier Frequency Gen- 
erator to modify any existing standard (B/W) syn- 
chronizing generator in accordance with NTSC color 
TV standards. 


COLOR TV VIDEO MONITOR—M-200 Compact, rug- 

ged instrument consisting of two portable units 

’ Uses 15 inch RCA tri-color Kinescope. Checks qual 
equipment ity of NTSC color video signals in studio, on transmission or in factory 
Excellent synchronizing stability. Displays highest definition transmitted 
pictures with exceptionally good color rendition. All controls on front 
panel. Instrument may be rack mounted or employed as field test 


laboratory equipment. 


for studio and 


ALSO AVAILABLE An NTSC color TV Flying Spot Scanner, furnished as 
a completely packaged unit supplying a standard color video signal. 
For further information, contact your nearest Polarad representative 
or write directly to the factory. 


COLOR BAR GENERATOR PT-203 COLOR SYNCHRONIZING GENERATOR PT-201 COLOR VIDEO MONITOR M-200 

OUTPUT SIGNALS: Composite Video OUTPUT SIGNALS: Signal Polarity—Positive, Negative, Balanced 
(2 outputs) (Sync negative & positive) Synchronizing Signal (Neg.) Input Video—0.25 to 2.0 Volts, peak to peak 
SIGNAL INFORMATION Camera Blanking Signal (Pos., Neg.) Input Impedance—66 mmf across 

7 Bars of Color Horizontal Drive Signal (Neg.) 2.2 megohms 

7 Bars of Gamma Gradations Vertical Drive Signal (Neg.) Resolution—250-300 lines (Full Utilization 
White Dot Pattern (Vert. and Hor ) Composite Video Output (Neg., Pos.) of NTSC Color Signal Bandwidth) 

EXT. VIDEO INPUT FOR MIXING NTSC Color Subcarrier Freq. Linearity—Better than 2% across raster 

2 Volts neg. polarity (3.579545 mc/s) Horizontal and Vertical 


ELECTRONICS CORPORATION 100 METROPOLITAN AVENUE, BROOKLYN 11, NEW YORK 


REPRESENTATIVES 
Albuquerque * Arnprior, Canada * Atlanta * Boston * Chicago* Cleveland + Fort Worth » Kansas City » Los Angeles * New York * Philadelphia * San Francisco * Seattle « St. Paul « Syracuse »* Washington, D.C 
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(Continued from page 52) 


| This volume contains all of the 98 tech- 

nical papers and addresses presented at 
| the 1953 national conference. The topics 
| covered include research, development 
and application in the fields of micro- 
| waves, communications, ultrasonics, 
| audio, transistors, servomechanisms, and 
Ee yergee This years issue is volume 
|IX of the series, and volumes from 
|earlier conferences are available from 
| the same address at the same price. 


Yes, in a way, a second helping— | Coil Winding 
| 
| By W. Querfurth, Published 1954 by George 


Stevens Mfg. Co., Pulaski Road at Peterson, 
Chicago 30, Ill. 128 pages. Price $6.50 


for we are trying to express the 


factors which have helped raise the 


AMERICAN PHENOLIC CORPORATION Here is a practical book for manufac- 
turing electronic engineers containing a 
description of coil winding procedures, 
winding machines and associated equip- 
ment. It is unfortunate that more books 
of this type are not written because it 
'contains many of the answers to the 
“how it is done physically” questions. 
Interestingly, it is pointed out that no 
es basically new coil shapes have been de- 
veloped over the past ten years and that 
thus this handbook promises reference 
value for many years to come. Aside 
from the time saving alignment charts 
_and gear tables contained in the ap- 
pendix, section headings include: rack 
driven machines, cam driven machines, 
resistor strip winding machines, wire 
guide and tension devices, counters, ar- 


by its boot straps in a little over 
twenty years. In the early thirties 
AMPHENOL was just another strug- 
gling industrial*infant in one small 


factory and our main concern then 
Poon 7 


i ~ 
eer 4S, 
£ 


was radio sockets. Today there are 


five modem plants producing over 


11,000 cataloged products ranging 


all the way from AN connectors to 


television antennas. 


“A little more of everything”’— 


\ a 


we think a little more courage, a ai bor and chuck design, heavy wire wind- 
‘ ’ ‘ ; : Teen ing, multiple paper section winding, 
little more imagination, a little SS wire insulation behavior, pi windings, 
more faith have been responsible am i-f transformer windings, self resonant 


> 
2 


coils and many others. Another val- 
uable asset with this book is the en- 
closed registration card through which 
purchasers will receive periodic up-to- 
date fillin information on new tech- 
niques. BFO 


ee PTL 


for the growth of AMPHENOL during 
the last two decades. And we look 


forward to the same “little more” 


qualities, a second helping of the 


same, to keep AMPHENOL a vital Low Frequency Amplification 


member of the electronics industry By Dr. N. A. J. Yoorhove. Published 1953 as a 
new volume in the Phillips Technical Library. 
497 pages, 479 illustrations. Price $9.00. 
Available through Elsevier Press, 155 East 
82 Street, New York 28, N.Y. 


for many, many years to come. 


° -@ 
—S— mes PHEN. ] AS 


An extremely interesting volume on 
Audio Frequency Engineering. Al- 

be though written essentially about avail- 
ey able European equipment, the technical 
discussion nonetheless parallels Ameri- 
can techniques. Of particular interest is 
the illustration showing a series of 
elliptical load lines for a pentode tube 
as traced on a cathode ray oscilloscope 
contained in the chapter on “Character- 
istics of amplifier valves.” Other sec- 
tions include; preamplification; output 
amplification; feedback; matching, con- 
trol and limiting; Rectifiers-tubes, me- 
tallic, vibrators etc. Extensive foreign 
and domestic bibliographies are in- 
cluded throughout the volume. 

(Continued on page 60) 
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WAVE COMPONENT 


MEASUREMENTS 


-hp- 300A Harmonic Wave Analyzer 
incorporates a unique selective amplifier 
that isolates individual wave compo- 
nents quickly and easily. Instrument 
covers frequencies 30 cps to 16 ke, gives 
full scale readings with inputs of 0.001 
to 500 volts. $625.00. 


BROADCAST MEASUREMENTS 


-hp- 330C Distortion Analyzer, for FM 
measurements, is identical with -hp- 
330B except meter has VU ballistic char- 
acteristics meeting F.C.C. requirements. 
$425.00. 

-hp- 330D Distortion Analyzer, for AM 
and FM, includes detector to rectify AM 
carrier, plus VU meter described above. 
$440.00. 


HIGH QUALITY AUDIO TESTS 


-hp- 201B Audio Oscillator covers all 
frequencies 20 cps to 20 kc, provides 
3 watts or 42.5 volts output into 600 
ohms. Stability better than + 2% in- 
cluding warmup; frequency response 
+ 1 db full range. $250.00. 


HIGH QUALITY VOLTAGE SOURCE 


-hp- 206A Audio Signal Generator 
covers frequencies 20 cps to 20 ke; is 
highly accurate, highly stable. Provides 
continuously variable signal with less 
than 0.1% distortion. Includes VTVM, 111 
db attenuator adjustable in 0.1 db steps, 
and transformer for matching to 50, 150 
and 600 ohm loads. Maximum output 
level + 15 dbm. $550.00. 
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Fast, convenient distortion 
measurements—20 cps to 20 kc 


c 


TORTION AWALYZER 
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-hp- 330B DISTORTION ANALYZER 


Want to measure total distortion quickly and accurately? Study individual wave 
components simply and directly? Determine transient and frequency response? 
Make AM or FM broadcast measurements for F.C. C. reports? 

Whatever your requirement, -/p- has proper instrumentation; the broad -hp- 
line provides complete coverage for all distortion measurements 20 cps to 20 kc. 

Typical of quality-built -hp- distortion measuring equipment is -/p- 330B 
Distortion Analyzer. This instrument provides fast, accurate measurement 
of values as low as 0.1%, 20 cps to 20 kc, and also measures voltage level, 
power output, amplifier gain, response, audio noise and hum (direct readings) 
unknown audio frequencies; and serves as a high gain, wide band stabilized 
amplifier. -hp- 330B, $395.00. 


GET COMPLETE INFORMATION TODAY! 


HEWLETT-PACKARD COMPANY 
Dept. 3036T Page Mill Road, Palo Alto, California 
Please send me complete data on: 


330B 330C /D 300A 201B 206A 
Name 
4 Company 
ELECTRONIC MEASURING eas 
e 
INSTRUMENTS 
City Zone State 


Data subject to change without notice. Prices f.o.b. factory. 


ile. 


SILECTRON -corss... BIG or LITTLE 


any quantity and any size 


W4&D 4363 


For users operating on government schedules, Arnold is now produc- 
ing C-Cores wound from \%4, 4, 1, 2, 4 and 12-mil Silectron strip. 
The ultra-thin oriented silicon steel strip is rolled to exacting toler- 
ances in our own plant on precision cold-reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the lowest possible core losses, and 
freedom from short-circuiting of the laminations. 

We can offer prompt delivery in production quantities—and size is 
no object, from a fraction of an ounce to C-Cores of 200 pounds or more. 
Rigid standard tests—and special electrical tests where required—give 
you assurance of the highest quality in all gauges. @ Your inquiries 
are invited. 


THE ARNOLD ENGINEERING (COMPANY — 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION | 


NL General Office & Plant: Marengo, Illinois 
jm DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave. 
“>” Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 
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e@ Horizontal wipe e Vertical split e Vertical wedge wipe 


avy 


@ Horizontal wedge wipe e Rectangular insert and wipe @ Controllable corner insert e Optional special effect 


iD WGYS to present your commercal” 


Now—with RCA’s new Special Effects Equipment—you can 
have these 12 attention-getting effects right at your fingertips. 
You push the button for the effect you want. You swing the 
“control stick” (rotatable 360°) and put the selected effect in the 
picture wherever you want it. It’s simple, inexpensive—requires 
no complicated equipment or extra cameras. 


RCA’s Special Effects Equipment consists of just two separate 
units; (1) a TG-15A control panel (shown below) and generator, 
(2) and a TA-15A amplifier. The Special Effects Panel can be 
inserted in any RCA Console housing. The other units can be 
mounted in your video racks. Installation couldn’t be easier. 


For quick delivery, order your RCA Special Effects 
Equipment direct from your RCA Broadcast Sales 
Representative. 


< RCA Special Effects Control Panel—with 12 push- 
button selection and 360° rotatable stick control. 


SI) [Ss 


precision electronic instruments by le lif (Continued from page 56) 


Mechanical Vibration 


By G. W. van Santen Published 1953 as part of ‘ 
Phillips Technical Library Series. 308 pages, 
6 x 9 in. Price $7.50. Available through 
Elsevier Press Inc., 155 East 82 Street, New f 
York 28, N.Y. 


Here is an interesting volume for 
those engaged in vibration studies and 
vibration measurements. The author 
discusses the theory involved in vibra- 
tion phenomena in such a way that it 
can be readily assimilated by anyone 4 
having an ordinary knowledge of : 
mathematics. The results of the compu- 
tations are presented in most every case 
in the form of tables or charts. Specific 
topics covered include: undamped free 
vibrations; damped free vibrations; 
forced vibrations; analogies between 
mechanical and electrical oscillations; 
resonance curves; propagation of vibra- 
tions; and vibration measuring equip- 
ment. Most vibrations, the author points 
out, are detrimental being either un- 
pleasant or actually dangerous. The vol- 
ume is a written work to study such ef- 
fects closely and to develop means of 
| vibration elimination. 


; | BOOKS RECEIVED 
Built to JAN-R-19 Spec's | Tables of Integral Transforms 
series Compiled and edited by the staff of the Bate- 


man Manuscript Project, California Institute 


of Technology, under Professor A. Erdelyi. 

Published 1954 by McGraw-Hill Book Co., 

Inc., 330 W. 42nd St., New York 36, N.Y. 

cad 391 pages. Price $7.50. The first of two 


volumes of tables of integrals involving 

. higher transcendental functions. This volume 
potentiometer contains tables of Fourier transforms (sine, 
cosine and exponential), of Laplace trans- 
forms and inverse Laplace transforms, and 
of Mellin transforms and inverse Mellin 
The moderately priced precision potentiometer that transforms. 


incorporates features of more expensive models Tables of Lagrangian Coefficients 
Miniaturized (only 15@” diameter) for military air- 


. . 
borne instrumentation and similar applications for Sexagesimal Interpolation 
Built to rigid JAN-R-19 and Air Force specification Prepared by the National Bureau of Standards 
300° electrical and hanical , act as part of the NBS Applied Mathematics 
al and mechanical rotation Series 35. Published by the Government 
Linearity up to 0.1% Printing Office, Washington 25, D.C. 157 
5 to 125,000 ohms /\ pages. Price $2.00. The Lagrangian interpola- 


, tion formula is a fundamental tool in prob- 

Available with on-off switch lems of interpolation. Additional flexibility 

Ganging up to 10 units is gained here with tables designed for use 

Many mode! Aieien —_ : in arguments in sexagesimal measure, such 
any models and special designs available as angles given in units of degrees, minutes 

and seconds. 

For further information write DeJUR-Amsco Corpora 

tion, Dept TTL5 45-01 Northern Boulevard, Long History of American 

| nd City / . . 
sitet tah tecnica Industrial Science 

By Courtney Robert Hall Published 1954 by 
Library Publishers, 8 West 40th Street, New 
York 18, N.Y. 453 pages. Price $4.95. A 
study of American “know-how” covering 
transportation by land, water and air, chemi- 
cals, electrical and communications industries, 
non metallic minerals, rubber and rubber 
products, etc. 


Techniques of Photo Recording 

from Cathode Ray Tubes 

Yy 0 U’RE S U RE WIT i 3rd Edition published by Allen B. DuMont Labo- 
ratories, Clifton, N.J. 36 pages. A review of 

the problems encountered in photographing 

cathode ray tube patterns and of the means 


POTENTIOMETERS + CONNECTORS + METERS for overcoming them. 


DevJUVR-AMSCO CORPORATION Evaluation of C-Band (5.5 cm) 
45-01 NORTHERN BLVD., L.| a ee Airborne Weather Radar 


Published 1954 by United Air Lines Inc., 
Denver, Colo. 108 pages. Results of a four- 
month evaluation of C-Band weather radar. 
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new... 
precision 


simplify your connector problems 


ACTUAL SIZE 


Power Connectors 


with turret terminals or 
solderless taper pin wiring 


Heavy-duty types for applications requiring 
larger current capacities of #14 and #16 AWG 
wire. Available with 7, 10, 15, 18 or 20 contacts, 
and insulating material in choice of Melamine, 
Plaskon-Alkyd, or Diallyl Phthalate. Turrets on 
the socket and pin contacts permit easy wrap- 
around wiring. No soldering is necessary with 
the taper pin wiring type. 

Submit your design problem to us, or send for 
Engineering Data Sheets on your company let- 
terhead. Write or wire to Department TTT5, 
DeJUR-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, New York. 


a | UR 
ales 
Division 


45-01 Northern Blvd., Long Island City 1, N.Y. 
*WORLD’S LARGEST MANUFACTURERS OF MINIATURE PRECISION CONNECTORS 
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WORLD'S LARGEST 
CAPACITOR MANUFACTURER 


ee 


Type 10Z pulse transformer at left is color-coded to 
customer specifications. Unit at right is standard. 


As a new line of reliable components for 
digital computers, Sprague has introduced 
and is in production on pulse transformers 
of a new type. This transformer line is prin- 
cipally directed to high speed, low power 
computer circuits, with some designs also 
finding application in blocking oscillator 
circuits, memory ring driving circuits, etc. 

Two major types are offered: a miniature 
transformer, Type 10Z, for 0.05 to 0.5 
microsecond pulse circuits, and a larger 
transformer, Type 20Z, for handling pulses 
up to 20 microseconds in length. Inter- 
mediate sizes and plug-in units are also avail- 
able for special customer requirements. 

Basic data on the high reliability min- 
iature transformer is tabulated at right. 
Complete details are in Engineering Bul- 
letin M502. A copy will be sent you on 
letterhead request to the Sprague Electric 
Company, 233 Marshall Street, North 
Adams, Massachusetts. 


Sprague, on request, will provide you 
with complete applicaticn engineering 
service for optimum results in the use of 
pulse transformers for computers. 


BASIC CHARACTERISTICS OF 
TYPE 10Z PULSE TRANSFORMERS 


Pulse 
Duration 


.05 to 0.5 microseconds. 


Applications 


flipflop circuits °* buffer circuits 
pulse amplifier circuits * gating cir- 
cuits * other circuits with pulse 
lengths up to about 0.5 microseconds. 


Physical 
Description 


Hermetically sealed. Housed in cor- 
rosion-resistant can with glass-to- 
metal solder-seal terminals at each 
end. Can length is 34” and diameter 
is 14’. Transformers can be mounted 
and supported by lead wires in most 
applications. 


Ratios 
Offered 


Ratio 1:1 — Cat. No. 10Z3 
Ratio 2:1 — Cat. No. 1025 
Ratio 3:1 — Cat. No. 1024 
Ratio 4:1 — Cat. No. 10Z2 
Ratio 5:1 — Cat. No. 10Z1 
Special Ratios Available 


Maximum 
Repetition 
Rate 


For a pulse length of 0.1 microsec- 
ond, pulse repetition rates up to 2 
megacycles per second can be em- 
ployed. 


Pulse 
Amplitude 


Normally used in circuits whose pulse 
amplitude varies up to 60 volts. 


D-C 
Rating 


Maximum working voltage, 300VDC. 
Flash tested between windings at 
600VDC. May be life tested at 450 
VDC between windings, 85°C, for 250 
hours. 


Temperature 


May be operated between -55°C and 
+85°C. Higher temperature units 
available on request. 


Insulation 
Resistance 


20,000 ohms minimum between wind- 
ings, measured at 25°C and 180 
Volts DC. 


Export For The Americas: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT 
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& Electronic Industries 


O. H. CALDWELL, Editorial Consultant * M. CLEMENTS, Publisher * 480 Lexington Ave., New York 17, N. Y. 


A NEW LOOK IN PLANT SITES 


The recent announcements revealing the startling 
effectiveness of the hydrogen bomb necessitates a review 
of the position of the electronic industries in the event 
of a sneak attack or all-out war. Our Pearl Harbor ex- 
perience alerts us to the fact that we will have no 
hindsight on electronic plant sites. A thermo-nuclean 
bomb delivered from a plane or lobbed from a sub- 
marine on one of the coastal cities would show how 
woefully inadequate is the dispersion of our electronic 
manufacturing facilities. 

This concentration in large metropolitan areas makes 
our nation extremely vulnerable. Reports indicate that 
about 50° of our overall industrial capacity is concen- 
trated in 25 metropolitan areas. However, the electronic 
industries, key to the entire defense structure, is over- 
whelmingly centralized in only five areas! This is based 
on a study by the editors of Tele-Tech & Electronic 
Industries of the 4000 companies in the electronic field 
(See map below.) It shows that 80% of all electronic 
facilities are crammed into the densely populated 
metropolitan areas of New York, Chicago, Baltimore, 
Los Angeles and San Francisco. This does not neces- 
sarily apply to the dollar value of contracts. The con- 
centration is truer when it concerns the executive and 
engineering brains behind the electronic defense effort 


There are many incidental advantages which accrue 
from decentralization. From management's point of 
view, moving to communities with very little industry 
promises lower land and labor costs, lower taxes and 
lower insurance rates. Many regions anxious to attract 
industry are offering concessions such as factory sites, 
free recruiting of personnel, subsidized installation of 
utilities and transportation facilities, and many other 
benefits. 

From the viewpoint of labor and management, getting 
away from soot-filled air, traffic snarls and slum hous- 
ing, so prevalent in large cities, is nothing short of a 
blessing. 

But most important, to survive in this atomic-elec- 
tronic age fraught with the peril of instantaneous mass 
destruction, dispersal is a must. 

Because preparedness is the best deterrent to aggres- 
sion, now is the time for government officials, associa- 
tions and manufacturers to plan decentralization in a 
methodical and deliberate manner which will include 
the allocation of contracts on the ‘basis of dispersion. 
A duplication or “twinning” of contracts should be an 
essential part of government purchasing, and secret 
projects should continue to have priority over our own 
consumer goods planning. 


80% OF U.S. ELECTRONIC MANUFACTURERS IN FIVE H-TARGET AREAS 


SAN FRANCISCO | 


SAN BRUNO H g 
BERKELEY 8 
VALLEVO 
REOWOOD CITY 
SAN MATEO 


| NEW YORK 


SAN CARLOS 
STOCKTON 
OAKLAND 
SAN JOSE 
PALO ALTO 


PASADENA 
BURBANK 
SANTA MONICA 
OXNARD 
RIVERSIDE 
SAN DIEGO 
GLENDALE 
VENTURA 

SAN FERNANDO 
WHITTIER 


LOS ANGELES | 
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Densely populated city areas in which electronic industries are concentrated. Solid dot represents 50-mile di- 
ameter susceptible to direct H-bomb destruction. Outer circle shows 100-mile diameter subject to radioactivity 


RADARSCOPE 


Revealing important developments and trends 
throughout the spectrum for radio, TV and 


electronic research, manufacturing and operation 


BUSINESS FAILURES among electronic manufac- 
turers during 1953 was second highest figure for 1946- 
1953 period. Some 26 firms ceased operations with over 
$12 million total debts. Highest year was 1947, with 39 
companies in the red for $16 million. Smallest number, 
13, occurred in 1946 and 1951. 


COAXIAL CABLE such as RG-59/U is giving color 
TV engineers a bad time, producing large phase shift 
variations with temperature and frequency changes. 
Strangely, effectiveness of cable suffers below 100 kc. 
Look for a big development coming up regarding cable 
and color. 


RADIO CONTROLLED airport lights operated by the 
pilot are being tested for future use in fields which are 
unattended at night. Approaching pilot presses mike 
switch a predetermined number of times, and receiver at 
airport automatically turns lights on. Lights are ex- 
tinguished by similar action after take-off. 


TO THE READERS OF 
TELE-TECH 


& Electronic Industries 


With this issue of TELE-TECH & ELECTRONIC INDUSTRIES, | 
ym assuming the role of Editorial Consultant to all Caldwell 
Clements publications. | am now completing my 46th year in 
electronic and electrical business paper publishing and since it is 
my desire to take things a bit easier, | am turning over my 
responsibilities to Maurice Clements, my associate of 32 years. 


In its growth to leading rank in electronic-radio-TV pub- 
lishing, the company has developed many capable younger ex- 
ecutives in the editorial, financial and business departments. 
Especially do | take pride in the editorial leadership and thor- 
oughness of such strong editorial associates as J. L. Stouten 
burgh, B. F. Osbahr, A. J. Forman, S. Heller and S. C. Silver, 


thus assuring our readers that the company's publications will 


ntinue in ¢ ypable hand 
! wish the company every continued prosperity in the years 
thead and, as Editorial Consultant to the company for the next 
seven years, | will always be ready to help with any problems 


Of Qe 


O. H. Caldwell 
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ULTRASONICS is expected to become one of the most 
vital tools in the hands of medical men. Experiments 
have indicated successful results in treating cancer and 
mental disturbances. Similar treatment of other grave 
diseases are also being investigated. 


SURGERY is continuing to benefit from electronically- 
controlled mechanical devices such as the man-made 
heart-lung combination. The instrument saved one pa- 
tient’s life during a delicate heart operation by doing the 
work of a human heart and maintaining constant tem- 
perature and balancing the flow of oxygen and carbon 
dioxide. 


COMMUNICATIONS equipment will make extremely 
efficient use of channel space in the coming years, carry- 
ing voice messages within bands only a few hundred 
cycles wide. System will be based on statistical sampling 
of sounds which are then coded and compressed. 


COLOR X-RAY could be a boon to the study of me- 
chanical parts as well as humans because they show up 
much more detail than standard black-and-white. Op- 
eration requires three ordinary X-ray pictures, each 
taken at a different wavelength. Material’s absorption 
characteristics will make each slightly different. They 
are then combined by projection through colored filters. 


3-D RADAR pictures similar to stereoscopic movies 
may eventually be combined with color radar, which 
actuates different phosphors depending on type of re- 
flection. 


COMPASSES totally independent of the earth’s mag- 
netic field are vitally needed, particularly by the Air 
Force people mapping out military operations in the 
Polar regions. 


PRIMARY FREQUENCY STANDARD with at least 
the accuracy of that used at the National Bureau of 
Standards will be coming out of the laboratory soon. 
Production model should sell for about $30,000. 


SPECIAL HIGH-Q circuits being investigated show 
Q’s as high as 800,000. 
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RECORDING COLOR TV pictures on black-and- 
vhite film is being seriously evaluated in several quar- 
ers, but evidence of actual developmental work on a 
ystem is lacking. Biggest drawback is the fact that 
hree images are needed instead of one. 


PRINTED CIRCUITS are gaining increasing accept- 


ince among test equipment manufacturers. 


ATOMIC POWER will not be able to compete with 
resent fuels for a long time to come. Reason is that only 
3% of the total cost of electric power generation in the 
past 50 years has gone for fuel expense. 


MAGNETIC TAPE developments on the horizon are: 
Tapes which clean heads as they play, non-thermosetting 
splicing tape, and non-erasable prerecorded tapes. 


MANAGEMENT 
INDUSTRY-WIDE PROBLEMS such as advertising 


‘thics and standard nomenclature (hi-fi and printed cir- 
‘uits, for example) are continuing to exert pressure. 
yrowing inclination in influential quarters parallels edi- 
torial in March 1954 TELE-TECH & ELECTRONIC IN- 
DUSTRIES, which pointed out why we need a permanent 
‘ommittee for self-policing and all-industry guidance, 
particularly concerning problems not within the present 
scope of activities of RETMA and IRE. Heartening indi- 
‘ation is the news that the Joint Technical Advisory 
Committee set up by RETMA and IRE is now grappling 
with the difficult problem of how to deal with the elec- 
tronic industry’s problems. 


ENGINEERING PERSONNEL 

SOVIET SCIENCE is making every effort to train a 
huge pool of technical personnel. In 1953, 43,000 engi- 
neers graduated in the USSR, compared to 24,000 in the 
U. S. This despite the fact that our college enrollment 
(based on 1951 statistics) is 2,116,000; the Soviet’s is 916,- 
000. Our slim margin of engineers and scientists in the 
labor force, 743,000 to USSR’s 550,000 highlights the need 
for encouraging more young people to enter the scientific 


field. 


INDUSTRY 


DECENTRALIZATION of industrial plants has been 
far from adequate. Over 70% of our industrial capacity 
is located in 50 large metropolitan areas. As was so forth- 
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rightly stated in a recent York Report, “We've goofed 
Despite all that Democratic and Republic administrations 


have done, despite the investments and sacrifices of 


many industrial statesmen, U. S. industrial plants are 
like sitting ducks.” Dispersion is one of the primary de- 
fenses against the Holocaust-Bomb. 


Watch for the 1954 
ELECTRONIC INDUSTRIES DIRECTORY 


to be published in the June issue of TELE-TECH & 
ELECTRONIC INDUSTRIES . . . . the most complete list 
ing of products, manufacturers, trade names, distribu 
tors, reps, consultants and engineering societies 


BIOLOGICAL INVESTIGATION 


An electronic technique capable of measuring the microscopic constituents 
of living cells has been developed by Carl Berkley of Allen B. DuMont 
Labs. and Dr. C. N. Loeser of Western Reserve Univ. It holds potential for 
detecting cancer and other diseases. The system notes the comparative 
absorption of dyes by normal and abnormal cells. Tissues are specially 
illuminated, magnified by a microscope, picked up by the TV camera, and 
transferred to an oscillograph. Differences in the light pattern appearing 
on the picture tube indicate abnormal conditions. It is an advance over 
known scanning techniques in that living tissues and chemical chanses in 
the body can be studied 


Aircrait-Electronic Progress 


Radar, computer, communications and navigational control systems are 
among the many new electronic developments resulting from the joint pro- 
gram of the Air Research and Development Command and private firms 


. 
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Fig. 1: Ten major testing ond research centers of the Air Research & Development Command 


By ALBERT J. FORMAN, 
{ssociate Editor, TELE-TECH & ELECTRONIC INDUSTRIES 


{tien Air Research and Develop- 
ment Command (ARDC), estab- 
lished by the Air Force on April 2, 
1951, is responsible for a notable 
number of scientific developments 
evolved during 1953-1954. An im- 
portant part of its work is the plan- 
ning and direction of a coordinated 
military and civilian program. 

Lt. General Donald L. Putt, 
ARDC Commander, reports that 
86°, of the ARDC’s funds in 1953 
were spent for work by non-Air 
Force agencies, including approxi- 
mately 160 colleges and non-profit 
organizations, and 1520 industrial 


companies. Also, extensive research 
and testing has been done at the ten 
major ARDC installations located 
throughout the country. See Fig. 1. 

One of the most important phases 
of development work is centered 
about equipment. Pre- 
sented below is a complete round-up 
of ARDC aircraft-electronic devel- 
opments for 1953-1954. Other ad- 
vances, as well as certain phases of 
those to be described, lie within the 
realm of security restrictions. 

The increasing use of jet planes 
and high density of return-to-base 
traffic demands an automatic device 


electronic 


to control air traffic—a device which 
can handle 120 aircraft per hour in- 
stead of the usual 40 for manual 
systems. An automatic computation 
and control system called “Volscan” 
accomplishes this, directing aircraft 
to the final approach path at the in- 
stant the landing system is ready. 
When used in conjunction with a 
radar system (Fig. 2), Volscan op- 
erates as follows: At the control 
console, a light gun is pointed at the 
PPI blip corresponding to a particu- 
lar aircraft (see front cover), which 
isolates the target and = assigns 
a track-while-scanning channel, 
called Antrac, to the plane. Antrac 
functions as an automatic plotter, 
continuously reporting the craft’s 
position to Volscan’s computer, 
called Datac (Fig. 3). Acting as an 
automatic controller, Datac selects 
a scheduled arrival time and calcu- 
lates necessary heading and altitude 
orders, which are relayed to the 
aircraft by voice or data link for 
zero reader display or autopilot in- 
jection. The plane’s response to con- 
trol orders is reported by the radar, 
thus completing a closed loop. Vol- 
scan covers a 60-mile radius, costs 
about $100,000 per base, and may 
be integrated with almost any GCA, 
ILS or other landing control system. 


Radar Stations 


On the ground, the first experi- 
mental units of a line of Arctic 
radar stations, known as the “Dis- 
tant Early Warning Line,” were es- 


Fig. 2: (1) Radar truck and antenna may be used with Volscan. Fig. 3: (r) Datac computer acts as Volscan automatic 


controller, selects scheduled arrival time, and calculates 
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ablished. Installation work is being 
lone by Western Electric. In the 
ir, a reconnaissance version of the 
ockheed Super-Constellation (Fig. 
1), the RC-121C, was developed. 
[This flying radar station provides 
or extra-early warning in the 
vent of airborne attack. Also, a 
ree space radome testing facility 
was developed for measuring differ- 
ntial phase delays through ra- 
lomes. 

A step toward completely auto- 
natic flight was made. The auto- 
natic sequence selector (Fig. 5) 
volved by Minneapolis-Honeywell 
s designed to tape-record pre- 
selected flight plans and feed them 
to an aircraft’s controls. The selector 
takes over many duties of the pilot 
by memorizing flight plans. on 
punched tape and converting them 
nto control directions. 

In addition to guided missiles, 
several planes remotely controlled 


Fig. 5: Punched tape automatic sequence 
selector feeds flight plan data to controls 


Fig. 6: Beep pilots in control plane ready 
radio-controlled drone (rear) for take-off 
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Fig. 4: Flying radar station with bulging radomes is part of extra-early warning system 


by radio were tested. The QF-80 
drone (Fig. 6) was used to pene- 
trate radioactive clouds in nuclear 
tests at Nevada Proving Grounds. 
The Q-2 drone for air-to-air gun- 
nery training was publicly demon- 
strated. Robot systems controlled 
by beep pilots on the ground and in 
the air were developed. 


. 


Data Link 


A new data link system requires 
only an adapter to existing commu- 
nications systems to present guid- 
ance and navigation information on 
cockpit instruments or transmit it 
directly to the plane’s automatic 
pilot. The instructions do not inter- 
fere with normal voice communica- 
tions. 

COZZI 


A communications zone indicator 
(COZI) developed by ARDC and 
Raytheon determines the best fre- 
quency to use for radio communica- 
tions under prevailing atmospheric 
conditions, COZI sends out a radar 
beam which follows the same path 
as the radio waves, and then returns 
to show whether a given frequency 
is being reflected at the proper skip 
distance. It also indicates enemy 
jamming. 


Speech Compression 


A compression system converts 
speech into coded pulses so that it 
can be transmitted over 100-cPs 
bandwidth instead of the customary 
3000-crps. This improves channel 
utilization of the spectrum. 


GCA Turntable 


Added capability is given ground 
control approach (GCA) by a large 
turntable (Fig. 7) on which a single 
GCA radar can be rotated to cover 
bad weather landing approaches 
from either runway direction. The 
turntable eliminates the need to 
move and realign the GCA set in 
mobile trailers in the event of a 
sudden change in wind direction. In 
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permanent GCA installations, more 
hazardous downwind landings can 
be avoided. 


Electron Tubes 


Considerable progress is noted in 
the broad program for improving 
electron tubes. A liquid-cooled min- 
iaturized tetrode transmitting tube, 
using ceramics instead of glass, has 
a 100-watt dissipation rating, is 
very rugged, and is one-fourth the 
size of its air-cooled counterpart. 

A new approach to electron tube 
specifications has resulted in the 
consolidation of Air Force, Navy 
and Army requirements into a sin- 
gle set of “Military Controlled Spe- 
cifications for Electron Tubes.” This 
should result in higher quality, 
more rapid standardization, and 
more efficient procurement 

Subminiature voltage amplifier 
tubes with small heater power of 
only 0.5 watt instead of the normal 
2 watts have been developed by 
National Union and ARDC. The re- 
duced heater power is intended to 
eliminate bulky blowers and _ heat 
exchangers. 

Progress was made in the devel- 
opment of a complete line of high- 

(Continued on page 144) 


Fig. 7: Turntable for GCA radar eliminates 
need to move and realign mobile trailers 


Preview of NARTB Conference 


Master control installation at TV network originating station 


ry\HE Eighth Annual Broadcast 

Engineering Conference of the 
National Association of Radio and 
Television Broadcasters will be held 
May 25-27, 1954, at the Palmer 
House, Chicago, Ill. The technical 
paper program planned for this 
meeting is as follows: 


May 25, 1954 


Presiding Officer: Raymond F. Guy, NBC. 

Opening, A. Prose Walker, NARTB. 

“The Story Behind The NTSC Color Stand- 
ards,’”’ Donald G. Fink, Philco. 

“Equipment Operating Characteristics For 
Color Television,’ Charles E. Page and 
Knox Mcllwain, Hazeltine. 

“Preparing The Television Transmitter For 
Network Color Television,’ Robert M. 
Morris, ABC. 


EXHIBITORS 


Equipment manufacturers presenting displays at 1954 NARTB Conference 


Adler Communications Labs. 
Altec Lansing Corp. 

American Tel. & Tel. Long Lines Dept. 
Ampex Electric Corp. 

Andrew Corp. 

A-V Tape Libraries, Inc. 
Blaw-Knox Equipment Div. 
Caterpillar Tractor Co. 

Century Lighting, Inc. 

Collins Radio Co. 

Continental Electronics Mfg. Co. 
Dage Electronics Corp. 

Allen B. Du Mont Labs., Inc. 
Electro-Voice, Inc. 

Federal Telecommunication Labs. 
Federal Telephone & Radio Corp. 
The Gabriel Co. 

Gates Radio Co. 

General Communications Co. 
General Electric Co. 

General Precision Labs., Inc. 
Gray Research & Development Co. 
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Graybar Electric Co. 

The Houston Fearless Corp. 
Hughey & Phillips, Inc. 

IDECO Towers 

International Business Machines Corp. 
Kalbfell Labs., Inc. 

Kleigl Bros. 

Machlett Laboratories, Inc. 
Musicolor, Inc. 

Phelps Dodge Copper Products Corp. 
Philco Corp. 

Presto Recording Corp. 

Prodelin, Inc. 

Radio Corp. of America 

Raytheon Manufacturing Co. 

The Rust Industrial Co. 

Paul Schafer Custom Engineering 
Standard Electronics Corp. 
Teleprompter Corp. 

Television Zoomar Corp. 
Tel-Instrument Company 

Tower Construction Co. 

Willys Motors, Inc. 


Presiding Officer: James D. Russell, KKTV 

“Seeing Light And Color,’ Ralph Evans, 
Eastman Kodak. 

“Economy In Radio And Television Opera- 
tions Through Organization And Manage- 
ment,”” Willard J. Purcell, GE. 

“Results Of Experience To Date In Color 
Television Operations,’ Robert E. Shelby, 
NBC. 

“Special Television Effects,’ Paul F. Wittlig, 
CBS 


May 26, 1954 


Presiding Officer: Dr. William L. Everitt, 
Univ. Ill 

“Basic Components Of Color Television For 
Local Originations,’’ William J. Morlock 
and C. Graydon Lloyd, GE, and Roland 
E. Connor, Eastman Kodak. 

“Simultaneous Color Cameras And Tubes,” 
John H. Roe, RCA. 

“Color Television Test Equipment,” John W. 
Wentworth, RCA. 

“Routine Test And Alignment Procedures 
For Amplifiers And Circuits Used For 
Color Television,” Howard C. Gronberg, 


Presiding Officer: William B. Lodge, CBS. 
“Color Encoders,’ Robert Deichert and 
Robert Casey, DuMont Labs. 

“Color Television Motion Picture Film Re- 
production,” Keith E. Mullenger, NBC. 
“Lighting, Makeup, Costumes And Sets For 
Color Television,” Reid R. Davis, NBC. 
“CBS Color Television Staging And Light- 
ing Practices,’ Richard S. O’Brien, CBS 
“Save A Seat For The Engineer,’ Harold E 

Fellows, NARTB 


May 27, 1954 


Presiding Officer: Earl M. Johnson, MBS. 

“Automatic Editing And Sequencing Of 
Magnetic Tape,’’ Edgar F. Vandivere, Jr., 
Vandivere, Cohen and Wearn. 

“Remote Control Of Transmitters,’ William 
F. Rust, Jr., Rust Industrial. 

“FM Broadcast Multiplexing,” William S. 
Halstead, Multiplex Development. 

—— Philosophy,’ Curtis B. Plummer, 


Harold E. Fellows 


President & Chairman of the Board, 
National Association of Radio & Tele- 
vision Broadcasters 


Presiding Officer. William J. McDonell, FCC. 
“Image Orthicon Optimum Performance,” 
Robert G. Neuhauser, RCA. 


“Television Preventive Maintenance Unique 
To The Television Transmitting System,” 
Philip G. Caldwell, ABC. 


“Video Switching,’ Ben Adler and Louis 
Katz, Adler Communications. 


“The DuMont Telecenter,” 1. Video Patch- 
ing System—Rodney D. Chipp 2. Video 
Switcher And Effects Amplifier—Robert I. 
Brown 3. Audio Console Design—Robert F. 
Bigwood (DuMont TV Net) 


“Technique Of Television Station Coverage 
Measurement,” James C. McNary, Con- 
sulting Engineer. 
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Preview of 


“Nhe Sixth Annual National Con- 

ference on Airborne Electronics 
will be held May 10-12, 1954, at 
the Dayton-Biltmore Hotel, Dayton, 
Ohio. It is sponsored by the Dayton 
Section of IRE, and the Professional 
Group on Aeronautical & Naviga- 


j tional Electronics. There will be 60 
exhibits on display. Some 80 tech- 
nical papers will be presented. 

The following is the program of 
technical papers: 


May 10, 1954 


TRANSISTOR SESSION | (POWER) 
j Moderator: P. H. Miller, Univ. of Penn. 


“Recent Advancements on Surface Barrier 
Transistors,’’ W. H. Forster, Philco. 

“Power Transistors,’”’ E. G. Roka, Minneapo- 
lis-Honeywell. 

“Power Transistors for Lightweight Equip- 
ment,” J. S. Saby, GE 

“Characteristics and Some Applications of 2 
Watt Power Transistors,’ M. A. Clark, Bell 
Labs 


ANTENNAS SESSION | 


Moderator: J. V. N. Granger, Stanford Research. 


“Antenna Pattern Recorder,’ L. Lechtreck, 
Emerson. 

“A Flush-Mounted Omnidirectional Beacon 
Antenna for Horizontal Polarization,” T 
Kinaga, Hughes. 

, “A Square Diffraction Antenna for UHF,”’ 

E. T. Wierman, Hughes 

“Test Gear for Elliptically Polarized An- 
tennas,”’ C. W. Bradford, Dalmo Victor. 

“The Performance of a Folded-Dipole Type 

Wing Antenna in the 2 to 9 MC Frequency 
Range,” R. L. Hensell, H. M. Ikerd, USN. 

“Cavity Mounted Helical Antennas for Air- 
borne Applications,’”’ A. Bystrom Jr., D. G 
Berntsen, J. D. Kelley, Boeing. 


Robert J. Doran, President, 
3 National Conference on Airborne Electronics 


MANAGEMENT SESSION | 
Moderator: Tom C. Rives, GE. 
“Required Capabilities for the Military Air- 


craft Systems Engineer,” L. Hallman 
Jr., USAF. 
e “The Role of Engineering Literature,” J. W. 
‘ Wight, McGraw Hill 


“Role of Research and Development in Avia- 
tion Electronics,’ H. R. Oldfield, Jr., GE 

“The Program on Reliability of Electronic 
Equipment,” L. M. Clement, RETMA-Avco 


ELECTRONIC COMPONENTS SESSION | 
Moderator: F. E, Wenger, WADC-USAF. 


“Precision Wire-Bound Resistors,” C. H. 
Fritz, Shallcross. 
“Electrical Wire Design Study and Standard- 
ization,” A. L. Malo, C. J. Woodka, USAF. 
“Electric Contacts in Electronic Relay Appli- 
cations,” S. T. East, USAF. 
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“Application of Transistors to 


“The Raytheon CK 


Airborne Electronic Conference 


Parasite F-84F about to make contact with retrieving mechanism of RB-36F carrier plane 


“Some Notes on a Resolver Induction Poten- 


tiometer,” L Wolaver, USAF 


“Printed Resistors in Electronic Equipment 


Miniaturization,”” O. C. Jahnke, Emerson 


TRANSISTOR SESSION 11 


Moderator: J. Bardeen, Univ. of Ill. 


“Relay Properties of the Double-Base Diode, 


Semi-Conductor,” J. J. Suran, GE 
Airborne 

Communications,” D. E. Shumaker, A. A 

Paris, RCA 

721—A Year's Experi- 

ence,” F. M. Dukat, Raytheon 


“Transistor Noise Measurements,” H. F 


Stark, Raytheon 


“Some Recent Developments in Silicon and 


Germanium Materials and Devices,” G. K 
Teal, Texas Instruments 


“Transistor Circuit Components,” C. Doyle, 


USAF 


ANTENNAS SESSION II and RADOMES 
Moderator: L. C. Van Atta, Hughes. 


“A Theoretical Study of Reflection of Radio 


Waves from Buildings and of the Effects 
of Reflected Signals on ILS and VOR,” A 
Alford, G. J. Adams, F. E. Parisi, Andrew 
Alford, Consultants. 


“Wide Angle Scanning with oe Layer 


Pillboxes,’”’ W. Rotman, USAF 


“Constant-Phase Retardation in Radomes,” 


E. J. Luoma, USAF. 


“Estimation of Aircraft Radar Cross-Section 


with Specular Models,” E. B. Cole Jr., 
Glenn L. Martin. 

“Microwave Measurement of Anistropic Ra- 
dome Materials,” J. Vaccaro, USAF. 


MANAGEMENT SESSION II 


Moderator: Archibald Brown, Stanford Research. 


‘Automatic Production of Electronic Equip- 
ment,”’ C. Brunetti, T. R. James, E. R. Van 
Krevelen, General Mills 

“The Creation of a New Source for Military 
Electronic Equipment,” M. R. Johnson, GE 

“The Objectives of Development and Ac- 
ceptance Testing,” A. A. Brown, Frederick 
Research. 

‘Reliability Considerations in Systems Plan- 
ning,” R. F. Mettler, Hughes. 

“Improving Equipment Reliability by Anal- 
ysis of Field Performance,” P. G. Fritschel, 
GE. 


1954 


ELECTRONIC COMPONENTS SESSION I! 


Moderator: Joe Kaufman, NBS. 


“A Subminiature LF. Amplifier Using Etched 
Wiring Techniques,” B, Raboy, J. R. Endi 
cott, Glenn L. Martin 

“Design of a Gain Stabilized LF. 
former for Wide 
J. F. Clemens, Avco 

“Design of Prediction Filters,” J. T. Fleck 
Cornell Aero. Lab 


Tr ans- 
Temperature Range,” 


“UHF-MHF Isolation Filter,’ W. L. Hamil- 


ton, Boeing 

“The Design of a Flat Strip or Printed Cir- 
cuit Microwave Low-Pass Filter,” H. C 
Hyams, Melpar 

“Reliable Power Transformers for High 
Temperature Environments,” G. Tarrants, 
USAF 

“Taper Pin Electrical Connector Tech- 
niques,” W. Watts, Aircraft-Marine Prod- 
ucts 


May 11, 1954 


FERRO-MAGNETICS SESSION 


Moderator: C, L. Hogan, Harvard Univ. 


“The Determination of Ferromagnetic Prop- 
erties of Materials from Hysteresis Meas- 
urements,”’ J. R. Horsch, GE 

“Ferrites in Microwave Applications,” J. H 
Rowen, Bell Labs 

‘Properties of Ferrites for Microwave Appli- 
cations,”’ H. C. Rothenberg, GE 

“A High Power Ferrite Isolator for X-Band 
Radar,” E. Strumwasser, C. W. Curtiss, 
Hughes 


HUMAN ENGINEERING SESSION 
Moderator: J. M. Christensen, WADC-USAF. 


“Some Aspects of Aircraft Navigation Dis- 
play Using Ground Track Information,” 
T. L. Senecal, USAF. 

“The Tactical Sensory Guidance System for 
Psychological Studies of Aircraft Attitude 
Control,” R. W. Hessinger, J. W. Ballard 
Commonwealth Engineering 

“A Comparison of the Visual and Auditory 
Senses as Channels for Data Presentation,”’ 
R. H. Henneman, E. R. Long, Univ. of Va 

“Human Engineering in Aviation Electron- 
ics,’ J. R. Hafstrom, GE. 


(Continued on page 120) 
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Fig. 1: Type GME ball and detent type latch, 
hand-wheel actuated engagement, manual lan- 
yord release. One of seven variations of 
general GME type having 39, 41, 44 and 56 
contacts ranging from No. 16 to No. 2 


4 eos era of the guided missile and 
pilotless aircraft has created for 
the electronic industry, as for the 
many other industries associated 
with the missile development pro- 
gram, new problems of design and 
manufacture. Not the least of these 
problems is the one arising from the 
necessity for establishing and main- 
taining a direct wire communication 
between the missile and the master 
control point. This direct connection, 
or “umbilical circuitry,” as it is also 
called, is usually required for set- 
up and check-out during the last 
stages of preparation immediately 
preceding launching. Since in most 
cases it is necessary to maintain the 
“umbilical” connection right up to 
the instant of launching, it is re- 
quired that the cable used be ter- 
minated at the missile with a dis- 
connect device capable of ejection 
either by motion of the missile it- 


Guided Missile 


A review of the design considerations that 
must be met by units maintaining the ‘‘um- 
bilical’’ connection up to the moment of take off 


By LESLIE BAIRD and HARLAN UPSTON 
Cannon Electric Co., 3209 Humboldt Street, 
Los Angeles 31, Calif. 


self, or by remote control from the 
master control station. 

With the exception of the “rapid 
disconnect,” “quick release” or 
“breakaway” connector, most of the 
electrical disconnect devices used in 
missile interior construction are 
similar or identical to those used in 
conventional airframe, radio, radar, 
and general instrumentation appli- 
cations. These include the wide 
range of AN (Air-Force Navy) 
standard and special-purpose con- 
nectors, types DPB, DPD, K, RK 
(the latter original aircraft series 
which predates the “AN” designed 
line) and a variety of smaller or 
sub-miniature types, including the 
relatively recent hermetic sealed 
types. 

In the connector field, the break- 
away type connector is one of the 
most interesting electronic aids to 
come out of the missile program. 
Prior to launching, it is the life line 
of the missile, through which pre- 
flight control impulses must pass. 
The configuration and _ functional 
characteristics of the breakaway con- 
nector are controlled to a large ex- 
tent by the application; but, gener- 
ally speaking, the several types now 
in use may be categorized into two 
main groups: 

Group (A) covers those connec- 
tors in which a mechanical hold, or 


Fig. 2: Closeup view of a type GMJ guided missile connec- 
tor for platform launching, manual or fallaway ejection 
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interlock, is used between the cord 
plug and its mating receptacle to 
hold the two halves of the connector 
in the engaged position (See Fig. 1). 

Group (B) takes in those connec- 
tors which are held in engagement 
by extraneous mechanical means. 
Basically, this type is not as flexible 
as Group (A). For satisfactory op- 
eration, it demands close control of 
the position of the missile in rela- 
tion to the launching device. In 
many installations this factor is not 
objectionable, and in some it is de- 


Fig. 3: Illustrating the four distinct 

phases of breakaway connectors in- 

corporating ball and detent interlock 
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tr leeve is forward, holding the bolls 
ent of the tumbler shoft. This 


jer shaft in its retracted position 


lock ring, the restrictor sleeve is pushed bock 
The spring-loaded tumbler shaft con then move 
forward, pressing the balls outword into the 
detent of the receptacle lock ring. The tumbler 
shaft locks the bolls in their ovtword position 


THE FITTINGS LATCHED TOGETHER. When the 
lock assembly shat 1s inserted into the receptacle 


contects are locked into engogement by depress 
ing the locking 
wheel. This dro 
with the attached receptocle into the plug 


3 THE FITTINGS ENGAGED. The pin and socket 


ogoinst the pressure plote compressing the plug 
insert springs. 


tracts, permitting the bolls to be forced inward 
by the lock ring. The insert springs force the 


f THE PLUG 1S EJECTED: The tumbler shoft re 
pressure plate forward, ejecting the plug 
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Launching Connectors 


sirable (See Fig. 4). 

In turn, Groups (A) and (B) may 
be broken down into sub-groups, as 
determined by such factors as (1) 
the type of contacts used, or (2) the 
means ejection or disengagement is 
accomplished. 

Of the many types of interlock 
devices known to the designer, the 
ball-and-detent type has been 
found to possess probably the great- 
est number of desirable attributes 
(See Fig. 4). It is a flexible design, 
adapted to any desirable release 
method (such as mechanical, elec- 
trical, or electro-mechanical), and is 
suitable for use in combination with 
either cam-actuated or screw-type 
engaging means. One of the out- 
standing advantages of the ball and 
detent mechanism is its ability to 
withdraw, turtle fashion, into the 
plug body at the moment of ejection, 
thus eliminating any projections 
which might catch in the receptacle 
and thereby cause damage to the 
missile or control cable. 

The operating cycle of all break- 
away connectors incorporating the 
ball and detent interlock divides 
characteristically into four distinct 
phases (See Fig. 3): 

(1) The detent portion of the in- 
terlock mechanism is adjusted to 
the position of maximum projection 
from the plug face; 

(2) The plug is placed against the 
receptacle, and the detent mecha- 
nism is locked into the receptacle: 

(3) By actuating either the hand- 
wheel or cam type engaging mecha- 
nism, the contacts in the plug por- 
tion are brought into engagement 
with the contacts of the receptacle. 
The connector is now operable and 
remains in this phase until time for 


ejection; and 

(4) When it is desired to eject 
the plug from the receptacle, the 
tumbler shaft in the detent mecha- 
nism is retracted either by means 
of mechanical linkage or by ener- 
gizing the solenoid-type actuating 
mechanism built into many of these 
plugs. The retraction of the tumbler 
shaft releases the interlock, and be- 
cause the plug is under spring ten- 
sion when engaged to the recepta- 
cle, it springs clear and the cycle is 
completed. 


Motion Actuated Devices 


In many installations it is not con- 
sidered desirable to use the inter- 
lock to hold the plug and recepta- 
cle in engagement; instead, it is 
better to pre-position the plug and 
receptacle in relation to one an- 
other, and to depend on the relative 
motion of missile vs. launcher to 
perform the disengaging function, 
for which the “skid” and “swing- 
away” connectors have been devel- 
oped. 

The “skid” type (Figs. 2 and 6) is 
based on the action of skids or run- 
ners working on an inclined ramp. 
In most installations the plug por- 
tion is rigidly attached to the 
launcher frame, and the receptacle 
is mounted at the skin level of the 
missile itself. The normal operating 
cycle of this type consists of only 
two phases: (1) the missile is 
mounted in the launcher, which 
automatically brings the connectors 
into engagement: and (2) as the 
missile moves forward out of the 
launcher, the skids in the plug por- 
tion ride up on the inclined plane in 
the receptacle, which, through me- 


Fig. 4: Forty-four contact connector with ball and detent type 
latch, hand wheel actuated engagement, remote solenoid dis- 
connect and lanyard release safety device, angle 45° end bell 


TELE-TECH & ELECTRONIC INDUSTRIES ° 


May 1954 


Fig. 5: Breakaway type rocket 
connector shown (in circle) on 
missile of Glenn L. Martin Co. 


chanical linkage, retracts the plug 
contacts. The contacts disengage and 
rise clear of the receptacle face to 
prevent accidental shorting. 

The “swing-away” installation is 
similar to the type described except 
that the plug connector is sus- 
pended in a pendulum-type mount. 
This design allows the plug to be 
positioned in engagement with the 
receptacle by the utilization of short 
positioning pins between plug and 
receptacle, and spring loading of 
the pendulum arms to maintain en- 
gaging pressure. As the missile 
moves forward, the plug support al- 
lows the plug to move with it until 
(Continued on page 129) 


Low-Distortion FM Demodulator 


Demodulating device for testing transmitter per- 
formance measures deviations up to 1 mec over 
wide range of audio frequencies. It provides 
continuous monitoring for TV and FM stations 


By DR. J. J. HUPERT, S. TORODE and A. M. RESLOCK, 
A. R. F. Products, Ince., 
7627 Lake St., River Forest, Ill. 


Fig. 1: FM demodulator and deviation meter 


goes requirements for FM 
communication sets and instru- 
ments are steadily becoming more 
stringent. Thus a signal generator 
used to test high quality receivers 
should maintain all features of per- 
formance required from the receiver 
to at least one order of magnitude 
higher degree of perfection. Con- 
versely this is true of a demodulating 
device used for testing transmitter 
performance. See Fig. 1. 

If we choose to regard a signal 
generator as a miniature transmitter 
and add that the demodulator de- 
scribed is intended for quality tests 
and development of modern FM sig- 
nal generators, we _ realize that 
standards of performance required 
from such an instrument would be 
very high indeed. In actual fact they 
are limited by the state of the art, 
which does not unfortunately show 
any signs of progressing beyond a 
certain point. Taking, for example, 
the feature of low nonlinear distor- 
tion as an illustration: we consider 
1% nonlinear distortion in a receiver 
as adequately low and as a realizable 
target, but engineering targets of 
nonlinear distortion suppression to 
0.1% in the signal generator used to 
test the receivers and to 0.01% in the 
demodulator used to test signal gen- 
erators would be very unrealistic. 
The actually achieved performance 
data are closer to the figure of 0.5% 
for the signal generator and 0.3% 
for the demodulator in the above 
example. 

Following features of performance 
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of the instrument are considered 
essential: 


(a) Low signal sensitivity. 

(b) Good AM rejection. 

(c) High deviation sensitivity. 

(d) High degree of linearity of 
demodulation at all modulation fre- 
quencies. 

(e) Low inherent hum and noise 
of the instrument. 


Of these good linearity is the most 


essential requirement which will be 
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Fig. 2: ““Amplitude’’ type FM discriminator 
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Fig. 3: Twin-driver ‘amplitude’ discriminator 


discussed at greater length. 

The correct choice of discriminator 
circuit is the main consideration in- 
fluencing the design of the instru- 
ment. The conventional and fre- 
quently used Foster-Seely discrimi- 
nator circuit was not used because 
percentage-wise it does not lend it- 
self well for wide bandwidth design, 
or at least not within the limits com- 
parable with those of the circuit 
described. 

The counter demodulator circuit, 
which is naturally well suited to de- 
modulate high deviations with high 
degree of linearity, has the disad- 
vantage of requiring a very short 
rise time of the square pulse formed 
in its limiter section, which implies 
considerable circuit elaboration. If 


this requirement is not satisfied the 
dependance of distortion on the fre- 
quency of modulation is exhibited. 
Since in many applications it is quite 
important to maintain accuracy of 
calibration and good linearity fea- 
tures at fairly high frequencies of 
modulation the authors have en- 
deavoured to find a simple circuit 
capable of even and good perform- 
ance throughout the range of modu- 
lation frequencies of interest. Sur- 
prisingly the answer was provided 
by a very well known circuit, 
namely the Travis “amplitude-type” 
discriminator, but with a modifica- 
tion which, although apparently 
trivial, proves quite essential for 
practical alignment. In the original 
circuit, as shown in Fig. 2, there is 
a certain degree of mutual capacitive 
coupling between the two tuned cir- 
cuits, provided by the interelectrode 
capacity of the tube. For high L/C 
ratio of the circuits (resulting from 
the bandwidth and sensitivity re- 
quirements) this coupling capacity 
may result in appreciable undesirable 
mutual coupling and difficulties of 
aligning each tuned circuit in suc- 
cession for the extremely low dis- 
tortion required. To avoid this effect 
modification was introduced such 
that each of the two component 
tuned circuits is supplied by its own 
tube (see Fig. 3). In this manner a 
discriminator circuit is formed, the 
bandwidth of which can be conven- 
iently adjusted by the adjustment of 
Q and relative mistuning of com- 
ponent circuits. Fig. 4 shows a sim- 
plified circuit diagram of the entire 
instrument. It is composed of the 


(S+N)/N db 


9 20 RE signal 40 60 
dbabove 100 yV 


Fig. 5: Signal-plus-noise/noise ratio after 
demodulation as function of r-f input signal 


following principal parts: 

(a) R-F amplifier and oscillator 
forming a complete radio frequency 
tuner, which transposes the radio 
frequency of the signal to be de- 
modulated to the intermediate fre- 
quency value of 8 mc. 
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and Deviation Meter 


(b) I-F amplifier: Total gain of 
this part prior to limiting is approxi- 
mately 55 db—the bandwidth is very 
broad and approaches the figure of 
2 mc between the 3db points. Nu- 
merical check and _ experimental 
data indicate that the contribution 
of the i-f part to non-linear distor- 
tion is negligible. 

In amplifier tuned circuits, coils 
are arranged to resonate with inter- 
electrode capacities of the tubes. 
High L/C tuned circuits thus formed 
are heavily damped by means of 
parallel loading resistors. 

(c) Discriminator: This part of the 
instrument is arranged in the form 
of the above described twin driver 
amplitude discriminator circuit. 

(d) Monitoring and metering sys- 
tem: Discriminator output voltage 
is amplified in a two-stage audio 
amplifier (total gain approximately 
40 db). The amplifier feeds two 
parallel channels: one for monitor- 
ing (aural, monitoring or demodu- 
lated voltage for further circuits) 
and the other leading to the meter 
rectifier which converts the demodu- 
lated voltage into de for the purpose 
of deviation measurement. 

(Continued on page 154) 
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Fig. 4: Circuit diagram of FM demodulator and deviation méter 


Selenium Commutator Eliminators 


fie development of a rotating 
selenium rectifier capable of re- 
placing the commutator in de gen- 
erating equipment has been an- 
nounced by the International Recti- 
fier Corp., El Segundo, Cal. 

Electrical engineers have long 
been aware of the many shortcom- 
ings inherent in commutator design: 
sparking, brush maintenance, explo- 
sion hazard, the need for turning 
down the commutator and under- 
cutting of mica at regular intervals; 
also, particularly, that the weight 
and price of de generators has been 
largely dependent on the degree of 
commutation desired. 

The ideal, then, is a device or sys- 
tem providing the same rectifica- 
tion, yet having relatively friction- 
less, non-sparking action and, if 
possible, allowing for simplification 
and reduction in size of the arma- 
ture. The rotating selenium recti- 
fier fulfills these requirements. 


The design and operation of se- 
lenium rectifiers appears, at first 
glance, to have no common features 
with the rotating commutator. How- 
ever, note the following similarities: 

The action of the well known full- 
wave polyphase selenium rectifier 
is essentially the same as that of a 


commutator which is connected to a 
closed ac armature winding rotating 
in a static magnetic field. 

The similarities do not end in the 
idealized case. It can be shown that 
the equivalent circuits of the two 
are closely analogous. 

(Continued on page 152) 


Fig. 1: Circuit for 3-phase bridge rectifier on alternator shaft 
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Multilayer Distributed Constant 


By WILLIAM J. CARLEY, 
U.S. Naval Ordnance Lab., 
White Oak, Silver Springs, Md. 


NCREASING application is being 

made of distributed constant de- 
lay lines as circuit elements in 
present day electronic equipment. 
The characteristic impedance of 
these lines has been limited to 
values between 400 and 3,000 ohms 
and delay times up to % usec/ft. 
The author recently reported pre- 
liminary investigations on multilayer 
band wound delay lines with imped- 
ances from 5,000 to 10,000 ohms and 
delay times up to % \sec/in.':?"** This 
paper reports further work in the 
design of multilayer lines, and sub- 
stantiates this design with experi- 
mental results in the impedance 
range of 2,500 to 5,000 ohms. 

Fig. 1 is a view of the line, with 
a section taken along the axis of 
the solenoid. The line is assumed 
to be infinite in length and of a 
multilayer bank-wound construction 
with capacitance to ground. Z is 
taken along the axial direction of 
the winding with its zero value at 
the nth turn. It is assumed that a 


mutual inductance exists between 
two elementary lengths of the wire 
which is dependent solely on this 
distance. A stray capacitance also 
exists between each turn and several 
of its neighbors. The overall diam- 
eter of the wire with its insulation 
is b and that of the uninsulated wire 
is a. The number of layers in the 
bank winding is p. It is assumed 
that the wire in traveling from a 
top layer to a bottom layer, does 
not take up any space and has no 
reaction with the turns. 

To solve the delay line rigorously, 
the appropriate transmission line 
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Fig. 1: Cross section of delay line 


integral differential equations should 
be solved.. The details become very 
complicated, but if some simplifying 
assumptions are made including the 
requirement that the radial depth of 
the winding is very small compared 
with the mean line diameter, the 
solution to these equations for 
cissoidal variations of current and 
voltage are: 


jou , g* 0 (1) 
— x Ry joiL (w/v) 


and 
Jol w\? C, K |} (2) 
j Go + joo] C. + { - }) —— 
V \ S 
whe re 

w aD rD (3) 
i m= 21, a K, = Px 

Vv \ \ 


v=velocity of propogation (me- 
ters/sec) 

C.=capacitance from line to 
ground (farads/meter) 

C,=capacitance between two ad- 
jacent turns 

K=a constant depending on the 
number of layers (Fig. 2) (calcu- 
lated from the geometry) 

s=1/b=number of turns/meter/- 
layer 

I, and K, are modified Bessel 
Functions of the first and second 
kind‘* 

L,=inductance of the line at low 
frequencies (henries/meter) 

D=mean line diameter 

\=axial wavelength along the 
line. 

v=ac component of voltage 

Eqs. (1) and (2) resemble the 
standard transmission line equations 


of 
L = L (w/v) (4) 


a\? C.K (5) 
C=C,}/14+{-]}) — 
Vv et 


If the line is now assumed to be lossless, 
the well known solution of the transmis- 
sion line equations of interest are: 

time delay (per unit length) = 


6ér -—y r 7 ——— ea 
} | | | } 
5 + ~ $$ —— +4 + + + : 
| i\ | i cares Fig. 3: (below) Plot of T/T. vs. 1D/) for various values of q Pe. 5: (helow) % iii a D/) 
Py cme |. Oe | eae g. 5: (below) % variation in T vs. 1D/) 
| | | Fig. 4: (left) Plot of % variation in T vs. q 
f T t T T ] i T ra 7 
| | | | ] 
| | | | wai 
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2 | 
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Zasl } 
<° 8 
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Delay Lines 


New development in self-compensated delay line tech- 
nique provides time delays up to '/2 'sec/in, by utilizing 


bank wound construction. 
problem includes spe 


T = VLC (sec/meter) (6) 
phase shift 

B = wV/[C_ (rad/meter) (7) 
characteristic impedance 

Z. = V1/C (ohms) (8) 


Inserting Eqs. (4) and (5) in Eq. (6) 
we obtain 


T\? xD xr D (9) 
— = yA K, — x 
Te oN X 
w\? C, K 
ee ee eee 
v Cae 


wei a 
where{/T., =VL.C., is the low frequency 
time delay. Substituting in Eq. (9) for 
w/v we obtain 


Thorough analysis of time 
cific design information 


where 


It is thus apparent that the stray 
capacitance between turns, C,, is 
multiplied by a factor K. For a 
single layer line (K 1) the effect 
of this capacitance is negligible. For 
a three or more layer line K has been 
increased many fold and actually is 
large enough to compensate for the 
decrease of inductance with fre- 
quency as far as time delay is con- 
cerned. It is true that the character- 
istic impedance will suffer from this 
compensation, as it does with all 
other known compensation measures 
in delay lines. This stray capacitance 
actually becomes our compensation 
capacitance and these lines are thus 


Fig. 7: End portion of bank wound delay line 


increases without limit. If the maxi- 
mum variation in delay is 
prescribed q may be determined 
If a dispersion in the phase shift 
up to the highest frequency of in- 
terest is as high as % radian, the 
total error (T - T,) in time delay 
would be 0.02 usec if a frequency 
limit of 4 Mc were set. Thus if the 
total delay was 1 usec the error 
could be 2%. A plot of the ‘ 
in time delay vs q appears in Fig 
41. Fig. 5 is a plot of the % error in 
time delay vs xD/i. It should be 
noted that 


time 


error 


rl) rDt 12) 
rl)t | rt \/] ( 
A \ 


The parameters have been assumed 
per meter length. If the line is less 


:\ «D x D\ (10) called self compensated lines. tien 1 vende heme 
geen Ss eee 4 ee vy " - i « 5 
, = 21 Ky “ A plot of T/T, from Eq. (10) is 
‘ r . - ] ‘ | ? 
° r x shown in Fig. 3. It will be observed 1) Dt time delay desired (13) 
rD\2 that for a given delay line T/T, 7 
; igth of line (meters 
l1+q{— decreases as the frequency increases ‘ ngth of line (m 
r to some minimum value and then The variation in time delav of 
these multilayer self compensated 
ie “y Fig. 8: (left) Pulse response of lines are very similar to single layer 
ii Wi several bank wound lines and a lines with compensation patches.5 
short length of RG-65U delay The design equations of multilayer 
line cable . . Rate 
lines may now be stated. Rewriting 
| Fig. 9: (below) Pulse response of Eq. (11) as 
WN eo ed — oe eee bank wound line compared with 
i ig cs aie RG-65U delay line cable and GE 
O.5uSEC 0.54 SEC 5111891 delay line cable 
165 IN. LONG, 47 LAYER BANK WOUND LINE USING 4! FORMEX r ———___—_ 
INSULATED WIRE (TOTAL DELAY 1.03 uSEC) , OUTPUT 
aac ena ——— | \ 
f 
> | 
| = + 
an dip J == ——— Ann i 
L | wc 
2.44 IN. LONG 4 LAYER BANK WOUND LINE USING 41FORMEX | 93% IN LONG, 3LAYER BANK WOUND LINE USING 4! H MEX wire (3 
INSULATED WIRE (TOTAL DELAY 1.17 uSEC) } 6 
7 : - _— —_— - —-— or T T PT) 
men if s | a] ‘ acheablcan . ; — ” 
a = LUNE C aa ee 
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Se es ee Ra ie +++ fh oe 
| re Poms) Cg == a oe oe el : 
- * - - +—w ———-+—- - - - — = = i ai oetaseee A _— i. > 7s —— — _ 
> ~~ 15S FT RG 6SU DELAY LINE CABLE —-+/ -- al t. 3FT GE. 5111891 DELAY LINE CABLE (Z,:!100 OHMS) 
0.25 wSEC O25uSEC — — 
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Distributed Delay Lines (continued) 


Gan 4 
. farads/meter (14) 
D Sq 
using 
mr? DK. E, 4 
fat ids, 15 
\ of b it 
where Kk, is the dielectric constant of 
the insulation on the wire, we finally get 
47°K EK 4 (16)* 
( farads/meter 
1) \ 9 sq b 4 
*A typographical error occurred in, reference (3) 


tior 
quation 
equati 


This is a convenient form to relate 
the compensation capacitance (C,) 
to the capacitance to ground (C,) 
as we have equations to relate C 
to the physical dimensions of the 
components given by 

17)! 

le E, 


l | [2] t+ |, | D ] 
n in 
kK. a Kea b+D 


farads/meter, 


( 


wher K ea is the dielectric constant of 


the insulation between the core and the 


winding and 


where N is the number of turns per 
meter. Thus with the aid of Eq. 
(6), (8), (16), (17) and (18) and 
Figs. 2 and 4, this type of line may 
be designed. Lines have been wound 
when the average number of layers 
was not an integer. In this case the 
value of K was read from Fig. 2 
for the average number of layers. 
No difference in performance of 
these lines has been noticed. 

A plot of the time delay vs char- 
acteristic impedance from Eqs. (16) 
and (18) appears in Fig. 6 for wire 
sizes from AWG 32 through 47 and 
layers from 1 through 5. The wire 
insulation used in this calculation 
was single formex. The graph was 
normalized about a mean diameter 
of 5.08 x 10° meters (0.2 in.) and 
a value of q of 1. The characteristic 
impedance is proportional to the 
diameter to the 3/2 power and the 
square root of q while the time 
delay is proportional to the square 
root of q while the time delay 


Fig. 10: Comparison of several 3 layer bank wound 
lines for various types of insulation on A.W.G. 41 wire 
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Fig. 2: Graph shows number of layers 
of multilayer bank vs. K (constant) 


is proportional to the square root 
of the quotient of the diameter/q. 
The nominal published wire dimen- 
sions were used. The characteristics 
of lines wound with other types of 
insulation would be similar. Values 
of characteristic impedances over 
10,000 ohms are shown although no 
attempt has been made to wind any 
such lines experimentally. In gen- 
eral lines have been bank wound 
with layers from 2 through 5 and 
wire sizes from 32 through 47 with 
several kinds of insulation substan- 
tiating Fig. 6 experimentally. These 
lines have had impedances from 
2,000 ohms through 10,000 ohms and 
time delays from 2.5 to over 30 
usec/meter. Examples will be given 


in Table 1. 


Line Construction 


The lines were wound on *¢ in. 
diameter polystyrene cores 12 in. 
long. These cores were given several 
coats of silver conducting paint to 
form the ground strip. Although the 
cores could be slotted after an over- 
night drying period a much cleaner 
cut was made if the drying period 
was several days. The cores were 
axially slotted forming 36 thin 
strips, each strip being about 0.015 
in. wide. The slots were about 0.003 
in. wide. A 1-in. length of the core 
was left unslotted to facilitate the 
connection of the external ground 
lead. The core was covered with a 
layer of insulating material to give 
the required winding-to-core capa- 
citance. A piece of thin teflon tape 
was wound around the core. A num- 
ber of small pieces of cellophane 
tape held the teflon on the core 
until the line was wound. The tape 
was removed piece by piece as the 
line was wound. 

The winding was done on a lathe. 
In order to provide uniform wire 
tension, both to secure a good wind- 
ing and to prevent breakage, a wire 
feeding device was used.’?:*= The 
wire tension was adjustable over a 
range of about 10 to 70 grams. The 
tension was continuously indicated 
by a pointer. 

A wire guide attached to the lon- 
gitudinal feed of the lathe was 
placed about \%e6 in. from the core, 

(Continued on page 100) 
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Video Magnetic 
Tape Recorder 


Crisp sampling technique of new 12-channel recorder 
provides smear-proof recording. Video, sync and sound 
signals recorded on single magnetic tape at 100 ips 


The following information is taken 
from a talk delivered on March 24 
at the 1954 IRE Convention by John 
T. Mullin, Chief Engineer, Bing 


Crosby Enterprises. 


ry \HE operation of video tape re- 

Domine (VTR) is based on a 
method which is introduced pri- 
marily to conserve tape velocity. 
That is, 10 tracks are recorded 
simultaneously. An eleventh track 
vertical and_ horizontal 
synchronizing signals. A_ twelfth 
carries the sound channel. See Fig. 1. 

The manner of recording is shown 
in Fig. 2. Horizontal syne from the 
incoming video signal is used to 
lock a series of counters in such 
manner that the output of the unit 
is a pulse, p having a relation to the 
horizontal line rate, f,,, such that its 
frequency f,, is: 

f, = f,(43/2 — 1/42) 

When the line rate is the standard 
15,750 cycles, then: 

f,, = 339,000 cycles. 

The pulse at the rate of f, is used 
to lock a multivibrator which op- 
erates a polarity reversing switch, 
SW,...,.. Inspection of waveforms in 
Fig. 2 shows how the incoming video 
signal is reversed in polarity by this 
switch. This is a precisely balanced 


records 


Fig. 1: (I) Track containing video 


switch, reversing and stabilizing on 
either polarity in less than 0.05 
usec. The video signal, alternating 
at the rate of 169 Kc, is applied 
through a cathode follower stage to 
a series of ten switch units in parallel 
The pulse occurring at the rate of f 
meanwhile is applied to a delay line 
as indicated. This pulse is of ap- 
proximately 0.15 «sec duration and, 
as previously mentioned, occurs at 
a rate of 339 Kc. 

The delay line contains nine taps, 
equally spaced in time. Thus it is 
that the excitation of successive taps 
occurs at the rate of 0.34 usec, while 
any one tap is excited at the rate 
of 3.39 usec. The 0.15 sec pulse 
permits each switch to sample the 
video signal for the duration of the 
pulse. By means of each switch a 
burst of current is applied to its 
associated recording head during 
this period, and the signal recorded 
on the tape becomes an elementary 
bar magnet. The intensity of this 
magnet is a function of the ampli- 
tude of the video signal at the in- 
stant of sampling, and its polarity 
is a function of the video signal 
polarity, as previously determined 
by SW,.,,. Because the magnet so 
recorded is the result of a current 
burst of extremely short time dura- 
tion, there is little smearing of the 
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Fig. 3: Tape drive mechanism 


magnetic record due to tape motion, 
and the length of the elementary 
bar approaches that of the head gap 
length. Shortly after a sample has 
been recorded in head No. 1, the 
pulse appears again, delayed by the 
line, at the next switch in the chain 
where it causes resampling of the 
video signal and similar recording 
by its associated head No. 2. This 
process is continued through all ten 
switches and heads. 

At the end of this sequence, the 
polarity of the input video signal 
reverses and each recording head is 
excited in the reverse manner. The 
original bar magnet, whose forma- 
tion we described, has now barely 
moved out of the gap of head No. 1 
in the interval required for the 
other nine heads to make their re- 
spective recordings. When its switch 
closes this time for the interval of 
0.15 sec, head No. 1 records a bar 
magnet of opposite polarity whose 
amplitude is again a function of the 
instantaneous video signal amplitude. 
The sequence is repeated for the 
remaining nine heads. 

Thus it is that an alternating signal 
is recorded on each track. Both 

(Continued on page 127) 


sync signals recorded on magnetic tape. Fig. 2: (r) Block diagram of recorder system 
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Designing Transistor Relaxation 


Among several variations of basic oscillator circuit are those which provide certain ad- 
vantages, including lower peak currents and a closer realization to rectangular waves 


4 bye conventional relaxation os- 
cillator circuit uses a capacitor 
across the emitter input and utilizes 
the negative resistance for switch- 
ing. This configuration is shown in 
Fig. la and its operation can be 
analyzed in conjunction with the 
emitter N-curve. The emitter N- 
curve is the volt-amp characteristic 
of this circuit taken from emitter-to- 
ground and is shown in Fig. 1b. This 
concept for analysis has been de- 
scribed elsewhere,! but is reviewed 
here briefly as a basis for the discus- 
sion to follow. 

The curve described by the solid 
line abcd is a plot of emitter current 
versus emitter voltage to ground 
and can be obtained point by point 
or dynamically. The segment ab 
represents the high input resistance 
at cut-off and is generally of the 
order of 1 megohm, bc is the nega- 
tive resistance region which is 
largely a function of R, and alpha, 
and cd represents saturation, the 
slope being a function principally 
of r, and the external circuitry.” 

Considering the operation of the 
circuit, capacitor C slowly charges 
from point a to the peak point b. At 
this instant the emitter resistance 
breaks down and the current sud- 
denly increases. The voltage across 
C, however, cannot change instantly 
and corresponds in effect to a zero 
impedance load line which intersects 
the N-curve at d. The capacitor then 
proceeds to discharge through the 


j 
Va, f Li 


By STANLEY I. KRAMER, 
Fairchild Guided Missiles Div., 
Wyandanch, N.Y. 


emitter, whose impedance to ground 
is defined by the slope of dc, to the 
valley point c. Here the current 
suddenly decreases and the capaci- 
tor again prevents any change of 
voltage which causes the current to 
return to the value corresponding to 
point a and the cycle is complete. 
Two undesirable features of this 
circuit are the sloping top in the 
collector waveform (Fig. 2) caused 
by the changing emitter current in 
segment de (Fig. 1b) and the very 
high peak currents, especially of 
the emitter, which exist at point d. 
Fig. 3a shows a modification of 
the basic circuit having most of its 
desirable features and few of its 
shortcomings. The changes in the 
basic circuit are the addition of a 
loading resistor, R, in series with C 
and the elimination of R,. Fig. 3b 


is the corresponding N-curve for this 
circuit and is referred to in the an- 
alysis which follows. Beginning at 
a’, the voltage at the emitter rises 
as capacitor C charges from E,,. At 
b’ the current is suddenly increased 
by the switching action, but this 
time, although the capacitor voltage 
remains momentarily constant, the 
voltage across the emitter terminals 
is subject to change due to the drop 
in R,. Thus, b’d’ has a slope corre- 
sponding to the resistance R,. From 
d’ the voltage falls due to the dis- 
charge of C to c’. Here, again, the 
emitter resistance changes abruptly 
and c’d’ is generated parallel to 
b’d’ to complete the cycle. 


Emitter Loaded Circuit 


If R, << R,, this circuit degener- 
ates to the simple case of a loading 
resistance in series with the emitter 
as shown in Fig. 4a. The N-curve of 
this circuit taken at the points 
shown in the diagram is illustrated 
in Figs. 4b and 5a and may be com- 
pared with the N-curve of the pre- 
vious circuit, Figs. 4c and 5b. It will 
be noted that the current end points 
are substantially the same except for 
those corresponding to a’ and a” 
which is generally second order and 
due to the approximation that R, is 
very much less than the emitter re- 
sistance in ab. This shows, therefore, 
that resistance loading of the emit- 
ter is equivalent to altering the N- 
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Fig. 1: (u-l) Relaxation oscillator circuit (a) and N-curve (b). Fig. 2: (1-1) Collector waveform. Fig. 3: (r) Modified circuit (a) and N-curve (b) 
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ry 


(scillators 


‘urve by a controllable amount in 
the saturation region. The slope of 
the curve in this case is approxi- 
mately equal to R, if R. = 0. This 
is shown by the following analysis 
which makes use of the equivalent 
circuit of Fig. 6. 
The loop equations are 
V. (R, + r, | rh 7 R,) I. T Alp R,) I 
O = (rat+r,+R,) I+ 
(rp +R,+r.+R,) I, 

Solving for V,/I, 


I, rn +Rp,+re+R, 
r4+R,+re+R.) 


In the saturation region the inter- 
nal parameters r,, r., r,, and r, are 
very small, generally less than 100 
ohms., If these are small compared 
with the external circuitry the ex- 
pression reduces to 


R,, = R, + R,R,/R, +R 


and if, in addition, R. is made zero. 
the final expression reduces to 


Rin = R, 


In a similar manner it can be 
shown that with R,=0, alpha ap- 
proaches unity during saturation. 
Alpha by definition is 


(ry, + Tn)/(r, + 4.) 
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Fig. 4: (I) Circuit (a) and N-curve (b) when R, is much smaller than R.. Comparison 
with N-curve of Fig. 3 (c). Fig. 5: (r) Scope traces of Fig. 4b (a) and 4c (b) 
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Fig. 6: (1) Equivalent circuit of Fig. 4. Fig. 7: (r) Resulting flat-topped waveform 


In the subject circuit, however, 
this becomes 

(r, + R, + rm)/(p + Re + re) 
and if r,, rm, and r, are small com- 
pared with R,, alpha is very nearly 
unity. The consequence of this fact 
is that during saturation Ai,/Ai, = 
—1, and the net current through the 
base is constant. This results in the 
flat topped waveform illustrated in 


Table |: 
rans o T 
Sample X (K) us 
ee ) g 750 
) 3.8 ] 875 
a 2.5 7 875 
) 2.0 11 875 
} 2.4 13 875 
45 28 14 1150 
Py) By 7 675 
3 3 3 ) gso 
) 1.8 6 650 
) 3 lf 1335 
6 1.6 x 240 
11 3.6 10 800 
25 2.6 10 775 
2 2.0 5 545 
52 3.1 14 825 
30 4.3 20 1000 
10 4.1 20 890 
24 4.2 20 1125 
50 2.1 10 875 
18 3.3 11 475 
56 2.8 10 000 
12 3.1 8 750 
38 4.3 20 1025 
60 2.0 6 725 
32 3.4 S 860 
28 2.4 7 775 
20 3.4 Q 712 
42 2.8 10 800 
22 y A 11 835 
46 4.5 17 1000 
4 2.6 ) 560 
34 3.6 10 800 
44 3.1 14 912 
36 3.2 6 750 


Comparative performance of batch of transistors in circuits of Figs. 1 and 3 


(Fig. 1 Output I Fig Output 
(relat (Cu (relat 
) 11 1.9 
l 
) 10 1.4 
2? 1300 
1.8 
2.0 750 1.6 
1.9 
» 3 l 18) 6 
1.f 
1.9 50 1.¢ 
2 700 By 
cz - 
2 1100 2.1 
? ?100 2.6 
4 1400 > 
? 2400 
r 
2.0 1200 1.7 
3 800 2.6 
0 a 
2.0 1550 1.6 
2.0 
2.0 1300 ee 
2.1 1050 1.6 
9 9 1200 1.8 
r 2300 2.2 
1.9 
2.0 1100 1.6 
y i 1100 
1.8 . —_ 


* Odd numbered transistors are type 1698, even are type 1768. | a 
** These transistors could not be made to oscillate under the prescribed conditions. 
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Fig. 7. Thus, two effects have been 
achieved. First, the N-curve has 
been altered to permit large ampli- 
tude waveforms without excessive 
peak currents by controlling the 
saturation region and secondly, the 
waveform has been flattened by ad- 
justing alpha to unity by removal 
of R. and by taking the output at 
the base. 


Time Constants 


The foregoing discussion using the 
N-curve analysis makes no mention 
of the time constants involved. This 
is more readily analyzed with the 
aid of the simplified equivalent cir- 
cuit of Fig. 8 which assumes; 1) r 
is infinite during cut-off and zero 
during saturation, 2) r. is zero dur- 
ing saturation, and 3) r,<<R,,. Then, 
starting from cut-off (point a’ in 
Fig. 3b), S, and S,. are open and 
capacitor C charges toward E,,, with 
a time constant (R, R.)C. When 
the peak point is reached, the 
switches close and C begins to dis- 
charge toward E,.. with a time con- 
stant R.C. The discharge continues 
until the valley point is reached at 
which time the switches re-open and 
the cycle is completed. It should 
not be concluded from the fore- 
going that the charge time is neces- 
sarily longer than the discharge 
time, since the voltages involved 

(Continued on page 132) 


CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


Obtaining Maximum Modulation 


STAFFORD E. DAVIS, Chief 
Engineer, KGVL, Greenville, Tex. 


i pe limiter control which we 
built to help keep the modulation 
of the station at the highest possible 
level without distortion was designed 
to have less action than some others. 
For example, if the console VU meter 
is reading 95%, the modulation 
monitor will read 100% modulation. 
If the console level drops to 60%, the 
limiter control will bring modulation 
back to 959% after a delay of three 
seconds. Should the console level 
drop to 30%, the level control will 
bring the modulation back to 75% 
after a three second delay. A 20% 
reading at the console will produce a 
60% modulation signal at the trans- 
mitter. This unit is designed to be 
used with the station’s existing 
limiter. 

Extensive tests were made on this 
unit to test its frequency response, 
distortion and noise level. The fre- 
quency response is flat from 200 cps 
to 200 KC, dropping to —1.8 db at 
100 eps. (This response is well with- 
in the 2 db limit set by the FCC.) 
Distortion at any frequency does not 
exceed 0.6 db. Noise at usual pro- 
gram level is —62 db, dropping off 
to —56 db during the control action. 

The cathode of the 6L7 tubes must 
be grounded to achieve proper lim- 
iter control. Since the transformers 
Electronically controlled time delay circuit 


constitute a greater part of the cost, 
the unit can be built for a reasonable 
cash outlay if one or more of the 
transformers can be found in the 
scrap box. Adding three luf paper 
capacitors and a switching system 
increases the time lag by 6, 10 and 
15 seconds as each capacitor is added 
to the circuit. 


Ampex Reverberation 


ED MARZOA, Chief Engineer, 
WJWL, Georgetown, Del. 


ko those who may have an Am- 
pex 400 Tape Recorder, here’s a 
suggestion for its use in producing 
spot announcements with an echo 
or reverberation effect that has 
proved very successful in our area. 

Feed the tape recorder from a two 
position mixer. Place the machine in 
normal play mode with the VU Me- 
ter switch in play position. Start the 
machine and press the record but- 
ton. By feeding the output of the 
tape recorder back through the 
mixer, an echo is recorded on short 
phrases or words. The level of the 
reverberations can be controlled, but 
of course the frequency cannot, this 
being determined by the tape speed 
and head spacing which are fixed. 
Tape speed should be 7 in. sec. 
Any sound or word that can be re- 
corded on a length of tape the dis- 
tance between the heads can be re- 
verberated. 


maintains maximum modulation by restoring 


highest possible modulation after program level drops, is controlled by RC constant 


[ 


220M 


— [4Vs 


15001. 
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Turntable Brush 
for Cleaning Stylus 


GEORGE A. DODGE, Chief Engi- 
neer, WFOX, Milwaukee 2, Wis. 


UST and record static condi- 
tions frequently clog the pick- 
up stylus and it fails to ride in the 
groove properly. A_ small nylon 
brush, when installed at the proper 
height, can overcome this condition 
each time the pickup is placed on a 
record. Flicking pickup arm across 
the tip of brush cleans the stylus. 
The brush is the kind used to 
clean typewriters. Brush tip is 
trimmed to make it more flexible 
and is cut down to proper height to 
allow the pickup arm to be returned 
to the arm rest. 
We are using Fairchild tables and 
Pickering pickups. The brush is cut 


PLATTER 
TURNTABLE 
4 x PICKUP ARM REST 
peruse MOUNTED HERE 
S———— 


TURNTABLES 


Typewriter brush cleans stylus automatically 


to 2 in. overall height and mounted 
between platter and pickup rest. 
The base of brush is drilled and 
tapped for a %2 screw and is se- 
cured to the turntable base. 


Talkback Circuits 


J.N. LAFRENIERE, Technical Di- 
rector, WPEP, Taunton, Mass. 


NSTEAD of the usual “cough but- 

ton” installed in the leads from 
the studio microphones to their re- 
spective outlets, we installed DPDT 
relays between the output of the 
mike preamps and the inputs of the 
mixers. When a button is pressed in 
the studio, these relays transfer the 
outputs of the studio mike preamps 
from their mixing controls to the cue 
amplifier input. This provides talk- 
back to the control room in addition 
to cutting the studio mikes off the 
air. Calculations and subsequent tests 
showed that the mixing controls pro- 
vided sufficient isolation from the 
mixing busses without the use of 
loading resistors to prevent level 
changes when the relays were op- 
erated. 

Because our control room is fre- 
quently used to originate programs, 
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ynother relay was installed to cut 
ff the cue speaker when the con- 
trol room mike is on. Split head- 
hones are used in the control room 
vith program fed to one side and 
ue signal to the other. A word of 
aution may be necessary in connec- 
tion with the realys: be sure you 
have enough relay power available 
to provide for the additional load. 
Since the Gates SA-40 obtains its 
elay voltage from a dropping re- 
istor in the ground lead of the high 
voltage winding of the power trans- 
former, we had to install an addi- 
tional low voltage rectifier unit. 


Console Modification 
W.W. BLAIR, WCMB, 


Harrisburg, Pa. 


A CURE for noisy volume control 
£Xon the monitor amplifier of the 
Collins 212A Console, is to connect a 
170,000 ohm resistor from each input 
srid to ground in the monitor am- 
plifier. This same monitor amplifier 
may motorboat at certain volume 
levels. This is due to lack of filtering 
in the plate supply of the second 
stage, a condition most prevalant 
when an unbalance occurs between 
the two triode sections of the second 
stage. This being a dual triode tube, 
the most simple cure was to add a 
20 uf, 450WV electrolytic capacitor 
at the junction point feeding the two 
plate resistors of the second stage 
of the monitor amplifier. 


Remote Switching Panel 


HAROLD SCHAAF, Chief Engineer, 
WRFD, Worthington, Ohio 


,.OR several years we have han- 
dled remote broadcasts from the 
Ohio State Fair with several pro- 
gram origination points on the fair- 
ground. Since we are twelve miles 
from the fairground and five miles 
from our own exchange, it isn’t eco- 
nomically feasible to run lines from 
each originating point on the fair- 
ground to the studio. To use one line 
we set up a switching point in our 
tent. This permits us to switch any 
of the originating points into the line 
to the studio. 
The heart of the switching point is 
a station built panel which not only 
performs the function of switching 
lines, but selects either the program 
line from the fairground or a re- 
ceiver tuned to the station to feed to 
the tent and outside public address, 
controls volume of the public ad- 
dress units and tallies the various 
switch positions. There is also a 
headset connection for constant 
monitoring of the station if desired. 


MTR 


 65N7 ra 
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Simple addition of 470 k. resistor from grid to ground cures noisy volume control 


The 6.3 volt tally lights are lighted 
by a 6.3 volt transformer. Colored 
lenses are used to show “use” or 
“off” positions for the lines and pub- 
lic address systems. Switches are 
rotary wafer type and the PA con- 
trols are ordinary potentiometers 
ganged so only one knob is used to 
set the level of both systems after 
each amplifier volume is preset. 

Transformers are used to isolate 
the program line from the ground 
side of the public address amplifiers. 
Ouncer types with about a 20/1 im- 
pedance ratio feed sufficient level to 
drive the public address amplifiers 
at their phono inputs. 


Extending Tower 
Beacon Lamp Life 
B. G. FINKBEINER, WHRV, 
Ann Arbor, Mich. 
ry‘wO tower lighting problems 
were a nuisance at WHRV. The 
first of the two 500 watt lamps 
in the flashing beacon were short- 


life and the blinker mechanism froze 
in cold weather. A three tower ar- 
ray made the situation even worse 

The remedy was a simple heater 
revision made from half of a 660 
watt toaster element and located in 
each blinker box. This resistor 
lengthens lamp life by lowering the 
operating voltage to the minimum 
value, and limiting the starting cur- 
rent at the beginning of each flash. 
It also heats the interior of the box 
and prevents freezing of the blinker 
mechanism in the winter time, and 
drives out moisture in the summer 
time. The idea of locating the blink- 
ers indoors was out of the question 
because considerable rewiring would 
have been required. 

Take half of an element, unwind 
the nichrome wire, parallel it, and 
wind it back on the center portion 
of the mica form. This will give a 
resistor with 12 amp. capacity with 
a calculated hot resistance of 2.3 
ohms. A 1000 watt beacon assembly 

(Continued on page 106) 


Remote switching panel provides muitiple inputs from many remote sources and also 


feeds station signal or local program into 


PA system. Tallies show circuit condition 
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Indicator unit (1), Shown in special explosion-proof case, is calibrated in thousandths of an inch. 
(r) Transducer head contains mutual inductance micrometer, is mounted at shaft extremity 


NBS Shaft Displacement Indicator 


non-contacting distance gage 
A the measures the relative posi- 
tion of a highspeed rotating shaft to 
within 50 micro-inches has been de- 
veloped by L. A. Marzetta of the 
National Bureau of Standards. The 
device employs a mutual inductance- 
type gage to indicate the longitu- 
dinal movement of the shaft, such as 
might be caused by failure or wear 
of a thrust bearing. 
In the field of heavy rotating ma- 
chinery such as steam turbines and 


internal combustion engines, it is 
sometimes desirable to monitor the 
relative position of some moving 
member. Turbines, in particular, un- 
der certain types of load, are sub- 
ject to rapid, unpredictable thrust 
bearing wear. Since the rotor and 
stator of a turbine are machined to 
close tolerances, excess longitudinal 
movement of the shaft presents the 
danger of interference of these parts 
and possible destruction of the ma- 
chine. The NBS shaft position indi- 


cator detects and measures accu- 
rately the shaft displacement in 
either direction. When the displace- 
ment exceeds a prescribed limit, the 
indicator actuates an alarm to warn 
operating personnel of imminent ma- 
chine failure. 

The detecting element in this sys- 
tem is a mutual inductance micro- 
meter developed by M. L. Green- 
ough of the NBS. A transducer 


(Continued on page 104) 


wide range, precision electronic 
Rance developed by F. A. 
Ransom of the National Bureau of 
Standards electronic instrumenta- 
tion laboratory, is finding many ap- 
plications as a general purpose tem- 
perature controller at NBS. 

The device (Fig. 1) features such 
advantages as (1) no appreciable 
dead zone; (2) the sensitivity may 
be raised very high without objec- 
tionable loss of stability, reducing 
the deviation from the control point 
to a minimum with any load 
changes; (3) capability of handling 
power requirements ranging from 


New Electronic Thermostat At NBS 


milliwatts to kilowatts for control; 
(4) the use of sensing elements 
which may be a resistance thermo- 
meter or a thermistor connected in a 
bridge circuit, or a thermocouple 
connected to a chopper circuit; 
and (5) the use of standard com- 
mercial components. The thermostat 
utilizes a principle originally de- 
scribed by M. Gouy;! the power 
supplied to the heating element is 
switched on and off in a regular cy- 
cle, but the fraction of the cycle dur- 


ing which the power remains on is 
proportional to the deviation from 
the desired temperature. 

The temperature sensing element 
—usually a resistance thermometer 
or thermistor—is connected in one 
arm of an ac bridge. See Fig. 2. The 
adjacent arm of the bridge is a vari- 
able resistor adjustable to the de- 
sired temperature control point. A 
164-cps_ oscillator energizes the 


(Continued on page 135) 


Fig. 1: (1) Two channel model of electronic thermostat being used at NBS. Fig. 2: (r) Schematic diagram of the time-proportional control circuit 
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Fig. 1: (1) Oscillator circuit employing tetrode transistor. Fig. 


2: (r) Tetrode transistor tuned amplifier 


Commercial Tetrode Transistors 


Reena transistors are to be 
specially recommended for high 
frequency oscillators (Fig. 1) and 
amplifiers (Fig. 2) at frequencies 
above the limits of triode transistors. 
Three types of grown junction n-p-n 
tetrode transistors, RDX-302, RDX- 
301 and RDX-300, are commercially 
available from Germanium Products 
Corp., 26 Cornelison Ave., Jersey 
City, N.J., for $30, $40 and $50, 
respectively. The technical specifica- 
tions for these three hermetically 
sealed units at 20°C are: 


] 
} 


| RDX-302 | RDX-301 | RDX-300 


Maximum Ratings | 


Collector voltage | 30v 30 v 30 v 
Collector current 5 ma 5 ma 5 ma 
Collector dissipa- 
tion 50 mw 50 mw 50 mw 
Base-to-base cur- 
rent 5ma | 5 ma 5 ma 
Typical operation | 
atV.=225v., | 
|, = 2 ma, 
lh 2 ma 


Max. frequency of | 

operation, Fig. 1 | 10—20MC | 20—35 MC | above 35 MC 
Max. power gain 

at 5 MC, Fig. 2 12+3 db | 14+3 db | 16.5+3 db 
Input impedance 

approx. 25 ohms 

Output impedance 

approx. 9000 j 

ohms 
Collector current 


cutoff, |.,, at 


V 45 10 wa 10 wa 10 wa 
Operation at V, 4.5 v., I, 1 ma, 
I 1 ma at 5 mc will yield a 


maximum power gain of 1 to 3 db 

less than the same unit at 22.5 v., 

2 ma. Base 1 and base 2 may be 

interchanged in the circuit and 

may give different characteristics. 

For details on tetrode junction 
transistor construction and operat- 
ing characteristics, see TELE-TECH 
& ELECTRONIC INDUSTRIES, Nov. 
1952, page 38. 


Texas Instruments, 6000 Lemmon 
Ave., Dallas 9, Texas, has gone into 
production of a grown junction 
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n-p-n tetrode transistor, Type 700, 
especially designed for use in low- 
level, low-frequency, automatic 
gain control circuits, List price is 
$17.20. In a typical grounded emitter 
amplifier circuit, the output signal 
can be attenuated 20 db by intro- 
ducing less than 100 ua into the 
second base lead. These units may 
be soldered or welded directly to 
circuit terminals or used with sock- 
ets Cinch 11953 or Elco 803 BC. 
Specifications for the hermetically 
sealed Type 700, is as follows: 


Ratings, Recommended Maximum 


Collector voltage 30 v 
Collector dissipation 50 mw 
(at 25° C) 
Typical Characteristics (at 25°C) 
Collector voltage, V 5 Vv 
Emitter current, I. 1 ma 
Base current, #2 Ine 0 
Collector resistance (r.) 1 megohm 
Emitter resistance (r.) 30 ohms 
Base resistance (r)) 1000 ohms 
Current amplification 0.95 
factor (a) 
Collector cutoff current 10 ua 


lat V 5v, 1.0) 


Transient-Free Switch 


Fig. 1: Electronic switch uses three tubes 


F ceendgens transient-free exter- 
nally-triggered electronic power 
switch has been devised by J. Sar- 
gent of the National Bureau of 
Standards. The output waveform of 
this switch has rise and cut-off times 
of less than one microsecond. Over a 
frequency range from zero to 10,000 
cps, the “time-on” interval can be 
varied from one microsecond to the 
maximum of about 50 usec less 
than the repetitive period. 

During a study of spark recorder 
transformers, it was found that the 
usual cross-coupled thyratron power 
switches which use two thyratrons 


had several disadvantages for this 
application. They are wasteful of 
power since one thyratron is conduct- 
ing during the entire “off” period 
of the switch. Moreover, this type of 
circuit is not sufficiently transient- 
free for the pulse excitation of the 
transformers in this study. The con- 
ventional circuit has been modified 
so that the turn-off tube is self- 
extinguishing, and the undesired 
transient has been removed with the 
addition of a diode between the two 
thyratrons. The new design also pro- 
vides an output voltage of rectangu- 
lar waveform with negligible over- 
shoot, leading and trailing edge times 
of less than 0.25 usec, and a wide 
duty-cycle range. 

The electronic switch (Fig. 1) 
utilizes three tubes—two thyratrons 
and a diode rectifier. A condenser is 
connected to the plate of the power- 
delivering thyratron through the 
diode, and to the plate of the turn- 
off thyratron through an inductance. 
The other side of the condenser is 

(Continued on page 153) 


Techniques for Designing 


Fig. 1: Electro-Voice microphone models and generating elements. (a) 915, rochelle salt. (b) 713, barium titanate. (c) 210, carbon. (d) 630, dynamic 


rQX\HE complexity of high-quality 
l microphone design becomes ap- 
parent when we consider that uni- 
form response of an electro-acousti- 
cal-mechanical system is desired 
over a range of about nine octaves 
(40—15,000 cps ). The first item to be 
considered is the type of generating 
element which should be selected as 
the core around which the micro- 
phone is to be developed. A brief 
discussion of the most common types 
of microphones will be helpful in 
selecting the type of generating 
element to be incorporated. 


Piezoelectric Microphone 
A piezoelectric microphone is a 
transducer which depends upon the 
mechanical deformation of a piezo- 
electric element to change acousti- 
cal energy into electrical energy. 
The several common piezoelectric 
materials which may be used in this 
type of microphone are rochelle salt, 
barium titanate, and ammonium di- 
hydrogen phosphate. See Fig. la, b. 
All three types of generating ele- 
ments result in the following equa- 
tion for the electrical output of the 
device, 
a esr (1) 
where e = internal voltage, 
K = constant of the piezoelectric 
material, 
X = effective amplitude of the 
deformation of the generat- 
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ing element by the applied 
force. 


The piezoelectric microphone may 
be of the direct or diaphragm actu- 
ated type. Eq. (1) can be applied to 
either type of michrophone. The 
only difference to be considered is 
that the diaphragm area is used in 
calculating the force to produce the 
displacement rather than the crystal 
area. 

This type of microphone is a 
stiffness controlled, displacement de- 
vice below the fundamental resonant 
frequency. As a result the micro- 
phone output voltage measured on 
open circuit is independent of fre- 
quency below the resonant fre- 
quency. Generally the diaphram 
size is chosen so that the baffle effect 
causes the pressure on the front of 
the microphone to rise at afrequency 
slightly above the resonant fre- 
quency in order to extend the use- 
ful high frequency response. 

The rise in pressure is caused by 
diffraction effects which occur as the 
wavelength of the impinging sound 
becomes comparable to the size of 
the microphone. When the wave- 
length of the sound striking the mic- 
rophone is equal to the diameter of 
the microphone the pressure is in- 
creased by about 10 db. This results 
in the response of the crystal micro- 
phone being held uniform beyond 
the point at which the crystal reson- 


ates. This phenomenon can be and 
is applied to other types of micro- 
phones. 

Wide range barium titanate mic- 
rophones have a lower output level 
than the Rochelle salt type. The 
other piezoelectric types have higher 
output. However, all three piezo- 
electric microphones are high im- 
pedance devices and require special 
shielding to avoid electrical noise 
pickup. In addition rochelle salt and 
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Fig. 2: Basic components of generating 
elements in the dynamic microphone 


Fig. 3: Curve 1 is velocity-frequency function 
in undamped voice coil. Curve 2 shows effect 
of adding acoustical resistance in Fig. 4 
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Pressure Microphones 


Effects of acoustical resistance, voice coil resonance, dif - 
fraction and baffle size described. Piezoelectric, con- 
denser, carbon and moving conductor types evaluated 


By WAYNE A. BEAVERSON, Chief Engineer, Microphones, 


Electro-V oice, Inc., Buchanan. Mich. 


ADP are subject to moisture dam- 
age. Rochelle salt types are per- 
manently damaged by temperatures 
in excess of 122° F. 


Condenser Microphone 
A condenser microphone generates 
an output voltage resulting from 
changes in capacity caused by vari- 
ations in sound pressure. This class 
of microphone utilizes a stretched 
conductive membrane spaced _ in 
front of a parallel rigid plate. The 
generated voltage is proportional to 
the product of polarizing voltage 
times maximum change in capacity, 
and inversely proportional to the 
steady state capacity. The condenser 
microphone is fairly sensitive and 
can be constructed so as to have a 
wide useful frequency range. The 
polarizing voltage and adjacent pre- 
amplifier may be considered disad- 
vantageous for many applications. 


Carbon Microphone 


A carbon microphone depends 
upon the variation of the resistance 
of carbon granules to convert the 
energy of sound waves into electri- 
cal energy. The carbon microphone 
diaphragm motion causes variation 
in the pressure between carbon 
granules which are retained in a 
pocket adjacent to the diaphragm. 
See Fig. 1c. The carbon granules are 
specially processed particles of an- 
thracite coal. The applications of a 
carbon microphone dictates the use 
of a power supply and load resistor 
in series with the carbon button. The 
current in amperes, in the load re- 
sistor across which the output is 
taken can be written as, 


a) 


feo + Kx sin wt 
where e = battery voltage in volts, 

x = amplitude of diaphragm dis- 
placement in cm. 

K = constant of the carbon gran- 
ules in ohms per cm. meter 
of displacement, 

» = 2nf in radians 

f = frequency in CPs, 

r., = steady state electrical re- 
sistance, in ohms. 

When expanded into a series, the 
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equation above contains terms which 
disclose multiples of the frequency 
applied to the diaphragm. This non- 
linear distortion is quite high in a 
carbon microphone and is very ob- 
jectionable. Several ways have been 
devised to combat this distortion. 
One of the most common methods of 
elimination has been the use of 
buttons working in 
push-pull and feeding into a tapped 
transformer in order to cancel some 
of the generated harmonics. The 
cancellation is not complete since 
the two carbon buttons do not have 
exactly equal responses and only 
the even harmonics can be elimin- 
ated in this sort of arrangement. 
The mechanical impedance of a 
carbon microphone is a stiffness be- 
low the resonant frequency. There- 
fore, the displacement of the dia- 
phragm is independent of frequency 
in the range below the resonant fre- 
quency. Under these circumstances 
Eq. (2) shows that the output is 
independent of frequency below the 
resonant frequency. Carbon micro- 
phones have very high output but 
are extremely unreliable for exact- 
ing uses because of the unpredict- 
able action of the carbon granules. 


two carbon 


Moving Conductor Microphones 


The moving conductor microphone 
is a device in which the electrical 
output resulting from the acoustical 
input is caused by the movement of 
an electrical conductor in a magnetic 
field. One of the best known micro- 
phones of the conductor 
type is the dynamic microphone. 
See Fig. ld. The moving conductor 
of the dynamic microphone takes the 
form of a coil secured to a dia- 
phragm. The velocity of the voice 
coil in centimeters per second, can 
be written as, 


moving 


driving force in dynes, 
r mechanical resistance in 
mechanical ohms, 
mass of the diaphragm 
and voice coil in grams, 
Cc compliance of the suspen- 
sion system in cm./dyne. 


The generated open circuit volt- 
age of the coil in abvolts is 
expressed, 

Blv (4) 
where B = flux density in the air 


gap in gauses, 


V velocity of the voice coil 
in cm./sec, 
l length of the voice coil 


conductor in em. 


A study of Eqs. (3) and (4) will 
show that the microphone response 
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Fig. 4: Coupling acoustical cavity and reson- 
ance tube to unit of Fig. 3. Equiv. circuit 


Fig. 5: Improved bass with cavity and tube 


Fig. 6: Effect of voice coil resonance with 
cavity below diaphragm on coil velocity 
T aa 8 4 
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PRESSURE MICROPHONES 
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Fig. 7: Effect of baffle size on pressure 


as to frequency response, and can 
be made to match a wide range of 
impedances by the use of a trans- 
former. 

Another example of a moving con- 
ductor microphone is the ribbon 
microphone. A ribbon microphone 
consists of a light metallic ribbon 
suspended in a magnetic field. One 
side is exposed to the atmosphere 
and one side couples to an acoustical 
resistance. The acoustical resist- 
ance usually consists of a loose ma- 
terial in a pipe. This pipe usually is 
coiled in the form of a labyrinth. 

Neglecting the acoustic impedance 
of the slots on either side of the 
ribbon and the effect of the elec- 
trical impedance on the mechanical 
system, the velocity in cm/sec can 
be written as, 


—~ 
AX 
~~ 


P 


Ar(Tap 
where P 


+RaatjXartjXaa—JjXar) 
sound pressure in 
dynes/sq. cm., 


A, = area of the ribbon in sq. 
cm. 
lap acoustical resistance of 


the labyrinth in acous- 
tical ohms, 

Pan acoustical resistance of 
the air load upon the rib- 
bon in acoustical ohms, 

Xn = acoustical reactance of 
the inertance and acous- 
tical capacitance of the 


ribbon in acoustical 
ohms, 
X,, = acoustical reactance of 


the air load upon the 
ribbon in acoustical ohms 
and, 

X,p = acoustical reactance of 
the pipe in acoustical 
ohms. 

The open circuit generated volt- 
age at the ends of the ribbon is as 
shown in Eq. (4). In the past years 


ribbon microphones have been 
widely used. In general, ribbon 
microphones are not sufficiently 


rugged for general use and ribbon 


(Continued ) 


sag is not uncommon. The perma- 
nent deformation of the ribbon 
causes the microphone response to 
change, and may in some cases 
lower the output level to an unuse- 
able value. 


Miscellaneous Microphones 
There are many other types of 
pressure microphones which will 
not be discussed at this time for 
lack of space. Among these types 
are the magnet-ostrictive, magnetic, 
hot wire, electret, inductor, and 
electronic microphones. The gen- 
erating types just mentioned are not 
widely used at the present time in 
normal applications for one or more 
of three reasons—low level, distor- 
tion or restricted frequency re- 
sponse. 


After consideration of the fore- 
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Fig. 8: (1) Addition of Helmholtz resonator 
to unit of Fig. 4. Fig. 9: (r) Model 655 mike 


going the dynamic type microphone 
seems a preferred choice for the 
microphone which is to be designed 
to meet the specifications for the 
desired michophone. 

Specifically the dynamic micro- 
phone has the following advantages: 


High output. 

. Ruggedness. 

3. Moisture resistance. 

4. Heat resistance. 

5. Wide frequency 
range. 

6. Choices of impedance. 

7. Negligible distortion. 

8. Requires no power supply. 

9. The moving parts of the mi- 

crophone system have an in- 

definite stable life. 


response 


Microphone Design 


Having chosen a moving coil type 
of generating element one of the 


first things to be considered is the 
magnetic structure. A magnetic 
structure which is simple and effec- 
tive is shown in Fig. 2. 

Various materials can be selected 
for the pole piece, diaphragm plate, 
and yoke materials. Armco magnetic 
iron is preferred since it has reason- 
able permeability, high saturation 
point, and is easily fabricated. The 
magnet material used should be 
one which will give a maximum flux 
density for a given weight of ma- 
terial. Alnico V appears to be the 
best practical choice for the mag- 
netic material because of its ex- 
tremely high energy product. 

Assuming flux density (usually 
around 10,000 gauss) and the de- 
sired air gap dimensions, the con- 
stants of the magnet can be found 
from the following. 


i, =f iL /s (6) 

where L,, = length of magnet in 
cm., 

f leakage factor which ac- 


counts for flux which is not 
perpendicular to the pole 
piece and is usually some- 
what less than 1.5, 

H = field strength in oersteds 
at the maximum BH prod- 
uct point of the demagneti- 
zation curve, 

B, = flux density in the air gap 
in gauss, 

L, = length of air gap in cm. 


The length of air gap is consid- 
ered optimum at about 0.05 cm. for 
practical cases. The magnet area can 
be calculated from the equation, 


A,, = FB,A,/B (7) 


where A,, = area of the magnet 
in sq. cm., 

F = leakage coefficient which is 
the ratio of total flux in 
the center of the magnet 
to useful flux in the air gap, 

B, = flux density in air gap in 
gauss, 

A, = area of gap in sq. cm., 

B = induction in gausses at the 
maximum BH product on 

(Continued on page 138) 


Fig. 10: (Curve 1) Response of final microphone 
design. (Curve 2) Damping which would be re- 
quired of Fig. 4 unit to achieve high frequency 
response made possible by added resonances 
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Vari-Focal TV Lens 


Designed for use with standard equipment, new lens 
attachment eliminates need for second camera in 
changing from distant shots to extreme close-ups 


FOCUS 
HANDWHEEL 
LOCK 


FOCUS 
CONTROL 


FOCAL LENGTH DRIVE 
SCALE WHEEL 


Fig. 1 Vari-focal lens, shown with standard camera. Conventional lens turret is no longer necessary 


By JOHN RADICK, 
General Precision Laboratories, 
Pleasantville, N.Y. 


AMERA technique in today’s 

TV studio has reached such 
complexity that there is urgent need 
for reducing the overwhelming 
jungle of necessary but costly equip- 
ment. One effective means of sim- 
plifying overall studio operation— 
and at the same time, of increasing 
the efficiency of operational per- 
sonnel—lies in the use of a variable 
focal length TV camera lens having 
the same standard of definition as 
a high quality lens of fixed focal 
length. 

Use of the new GPL-Watson vari- 
focal lens eliminates the requirement 
of a second camera in most simple 
studio applications by its inherent 
ability to change continuously from 
a far shot to an extreme close-up 
without disturbing pickup continu- 
ity or camera orientation. The 
mounting cradle permits mounting 
the lens on conventional tripods. The 
lens may be used with any standard 
camera. See Fig. 1. 

A single spring-loaded leaf type 
switch controls the “zoom” effect. 
Seven pre-set speeds are available 
to enable the operator to run through 
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the complete focal length range in 
intervals varying from 2 to 30 sec- 
onds. 

By simply interchanging the sup- 
plied back lens element, the tran- 
sition from the 3—15 in. to 6—30 in. 
focal range is made. Object distances 
as short as 10 ft. 6 in. are possible 


Fig. 2 Differential movement applied to two 


' 


BACK LENS VARIABLE APERTURE 


DIFFERENTIAL CAs 


GUIDE ROLLERS 


with this lens and, once the lens is 
focused, an object remains constantly 
in focus as focal length is varied. 

The lens has only five components, 
with ten air-glass surfaces. The field 
is flat and the definition over the 
whole field is equal to that of high 
quality fixed focus camera objec- 
tives. All air-glass surfaces are 
coated. 

The front lens component (Fig. 2) 
moves only to change the plane of 
focus. The next two components 
move in a compound fashion—they 
move together and differentially 
to provide the variation in focal 
length. The last two components are 
fixed, and the rear one of this pair 
is the replaceable element which 
provides the alternate focal range. 

The two inner lenses are mounted 
on trolleys, each supported by three 
rollers running on steel rods which 
are mounted on the main carriage. 
The two rollers on one side of each 
trolley are V-shaped and locate the 
trolley directionally on one rod; the 
remaining roller on the other side is 
plain and serves only to support the 
trolley. The trolleys are held flush 
against the steel rods by a powerful 
spring which operates against the 
rollers on the underside of the main 
carriage. 

The main carriage which carries 
the inner lens units on their trolleys 
is supported by rollers on steel rods 
located in the base. The suspension 

(Continued on page 110) 


inner lenses provides variation in focal length 
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Designing Instrument Rectifiers 


Considerations involving frequency, voltage and cur- 
rent responses, and conversion efficiency examined. 
Cell size calculated from known temperature range 


By EDWARD L. PAGANO, 
Development Engineer, 
Bradley Laboratories Inc.. 
Vew Haven, Conn. 


[* the design of a miniaturized 
meter rectifier, the basic concepts 
to be considered are the selection of 
the proper rectifier circuit and recti- 
fier cell size to produce optimum re- 
sults for the particular application 
for which the instrument is intended. 
Some of the important requirements 
to be considered in the selection of 
the rectifier circuit and the rectifier 
cell size are overall size, temperature 
range, frequency response, life, effi- 
ciency, voltage and current response, 
impedance, and ruggedness. 

The decisive characteristic to be 
considered in the selection of a rec- 
tifier circuit is the conversion effi- 
ciency, that is, the ratio in percent of 
the de output current to the ac input 
current. If efficiency is important 
(milliammeter application), it is 
definitely advantageous to select the 
full-wave bridge circuit as shown in 
Fig. 1, illustrating this circuit along 
with some of its equivalent circuits 
under specific conditions. The full- 
wave bridge produces a high effi- 


Fig. 1 (r) Equivalent circuits (a) of bridge 
rectifier and meter (b) of complete unit (c) 
for constant current and frequency applied (d) 
for constant temperature and current applied 


Fig. 2 (below) Input voltage required to pro- 
duce full scale deflection of basic full wave 
bridge circuit with 0-1 ma., 100 ohm de 
meter. (C) 0.080 in. dia. cell (D) 0.5 in. dia. 
cell (E) 0.187 in. dia. cell 
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ciency primarily because it utilizes 
both halves of the ac input, and 
offers a minimum resistance to cur- 
rent flow. There can be modifications 
of this basic circuit for temperature 
compensation; however, it should be 
understood that these modifications 
will tend to reduce the efficiency. If 
a reduction of efficiency can be 
tolerated, resistance can replace two 
sections of the bridge. 


Rectifier Cell Size 


The selection of the rectifier cell 
size will depend primarily upon the 
operating temperature range, how 
the instrument will be used (volt- 
meter or milliammeter) in conjunc- 
tion with the temperature, efficiency 
and frequency response. 

The operating temperature range 
will determine both the voltage and 
current response of the rectifier. To 
explain the effect of temperature and 
how proper selection of cell size will 
produce optimum response at vari- 
ous temperature conditions, a cop- 
per-oxide full-wave bridge rectifier 


will be used in conjunction with a 
0-1 ma, 100 ohm de meter, and al- 
though the curves and specific values 
apply to this combination only, the 
basic concepts are valid for any 
combination. 

Voltage Response: Fig. 2 illus- 
trates how the variation of voltage 
with temperature changes increases 
as the cell size decreases. This ef- 
fect can be explained with the aid 
of the equivalent circuit of Fig. 1c, 
but, since a rectifier is a nonlinear 
device, the term forward or reverse 
resistance is meaningless unless ac- 
companied by either a definite value 
of current or voltage. For the pur- 
pose of this article, the term forward 
resistance shall be defined as the 
average resistance throughout the 
half cycle in which current flows 
internally within the rectifier from 
the negative electrode to the posi- 
tive electrode at rated values of cur- 
rent for this application. Similarly 
reverse resistance is the average re- 
sistance throughout the remaining 
half cycle in which current flows in- 
ternally within the rectifier from the 
positive electrode to the negative 
electrode at rated values of voltage 
for this application. 

The reverse resistance is much 

(Continued on page 114) 
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Manufacturing Computers for Aircraft 


Sufficiently compact for mounting in small military aircraft, a new navigational analog 
computer, designed and built for the U. S. Air Force by Ford Instrument Co., provides the 
pilot with a continuous indication of his bearings without external radar-type beaming 
| 


the wind direction and force, the magnetic variation and the starting point position must be made before take-off. In flight, the computer auto- 
matically integrates these readings with additional flight information—air speed and compass deviations—to provide the pilot with a continuous 
reading of his position in latitude and longitude. Design is pointed at jet fighter problems of fuel economy and tight cockpit space 


1 Shown (I to r) are: the Computer Control and the Indicator—instrument panel units—and the Amplifier and Computer. Four manual adjustments, | 
1 


Moving aircraft being tracked on display The assembly of precision units machined Checking of units in high altitude cham- 
model of Ground Position Indicator. Ac- 3 to within 0.0005 in. requires skilled 4 ber ensures efficient operation over wide 
curacy depends largely on wind informa- workmanship. Here, jeweler's glass aids temperature range—from -65°F_ to 
tion and original settings delicate adjustment of Computer section +160°F—and at altitudes up to 50,000 feet 


Hot salt spray rises from tank subjecting Amplifier being vibrated. All units under- Units mounted on the instrument panel 
5 units to 50 hours of corrosive atmosphere. ro) go sustained four-hour vibration test. 7 must be checked for magnetic properties. 
Hermetic sealing and durability of plat- Prototypes of this equipment have op- Compass needle indicates effect of com- 
ing and paint are rigidly controlled erated for two years without servicing. puter control being rotated in magnetic field 
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Page from an Engineer's Notebook 


No. 26 — Critical Damping Nomograph 


Simple series circuit shunted across electromagnetic device such as a 
relay minimizes switching transients and arcing which result from cir- 
cuit being de-energized. Component values may be chosen quickly 
from graph. Contact wear and radio interference are sharply reduced 


By ROBERT T. MOORE, Computer Research Corp., Hawthorne, Calif. 


RITICAL damping of electro- 

magnetic circuits may be em- 
ployed to minimize radio interfer- 
ence and relay and switch contact 
wear. For critical damping, an es- 
sentially pure resistance is presented 
to the switch terminals for any fre- 
quency. That is, minimum interfer- 
ence and wear will be achieved in- 
dependently of frequency of opera- 
tion or of the repetition rate. 

Fig. 1 illustrates the circuitry in- 
volved in the usual application. L 
and R, are the inductance and in- 
ternal resistance of the relay, or 
other electromagnetic device. C and 
R, comprise the transient-suppres- 
sing network. S is the switch, or 
contacts which cause the relay to be 
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Fig. 1: Typical electromagnetic circuit 


energized from a battery or other 
source, B. For critical damping, 
R,=R,=R and C=L/R*. Since 
R, may be determined by measure- 
ment of R,, only the value of C is 
required. C may be found by simply 
placing a straight-edge across the 
nomograph so as to intersect the in- 
ductive and resistive values, R and 
L, of the relay. The point where the 
straight-edge crosses the capacitive, 
C, column will give the value of the 
capacitor. 

To illustrate, consider the follow- 
ing example: 

Critical damping of a relay coil 
circuit is required for purposes of 
transient suppression and radio in- 
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terference reduction. This relay coil 
has an inductance, L, of 90 mh anda 
de resistance, R,, of 300-ohms. 
Placing a straight-edge across these 
values, the required capacity, C, is 
indicated by the intersection of the 


straight-edge with the C column. In 
this example, 1 uf is the required 
value. The combination of 1 uf in 
series with 300-ohms, R,, placed 
across the relay coil will provide 
critical damping. 


Nomograph for selecting component values for critical damping in electromagnetic circuits 
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New Broadcasting Equipment 


‘‘TELEJECTOR’’ 


The 3-B single lens “Telejector” for 
television station projection of 35 mm. 
transparent slides features a new optical 
mixing system with an automatic 2 x 2 
in. transparency projector. The system 


superimposes two images on one opti- 
cal axis which enables smooth lap dis- 
solves and instantaneous switching. The 
instrument automatically changes 
through a sequence of 12 slides with one 
loading. Additional loaded “turrets” can 
be substituted in a matter of seconds. 
Available with either 6 or 74 in. coated 
projection lens. Main power require- 
ment is 115 v., 60 cps., ac. with 300 w. 
maximum. Control circuit operates from 
24 v. de, lw. maximum. Two 150 w. 
projection lamps operate at reduced 
voltage. Gray Research and Develop- 
ment Co., Inc., 598 Hillard St., Man- 
chester, Conn.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


COLOR SIGNALS 


Model 509-DR color bar generator 
provides eleven color standard signals. 
LQ, R-Y signals representing the wide 
band, narrow band, and red color dif- 
ference signals are produced in addi- 
tion to green, yellow, red, magenta, 
blue, cyan, black and white standard 
color bars. The bars can appear in vari- 
ous combinations across the top, bot- 
tom, or all of a color tube; or, they 
may be combined with monochrome 
pictures. Also, the generator produces 
a dot pattern which can be superim- 
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WIDE ANGLE TV LENSES 


A new Pierre Angenieux, retrofocus 
28 MM., f3.5 lens has recently been 
brought into production. The new 28 
mm. retrofocus has an angle of view of 
74° as compared with the standard 50 


mm. view angle of 47°. The lens is sup- 
plied in a focusing mount with iris dia- 
phragm and effective aperture of f3.5. 
Ponder & Best, Telelens Div., 814 North 
Cole Ave., Hollywood 38, Calif —TELE- 
TECH & ELECTRONIC INDUSTRIES 


posed on any of these displays for con- 
vergence alignment. Telechrome Manu- 
facturing Corp. 88 Merrick Road, 
Amityville, L. L, N. ¥Y—TELE-TECH & 
ELECTRONIC INDUSTRIES 


TV COLOR CAMERA 


The new RCA “3-V” camera for tele- 
vising color motion picture film and 
slides and major programming elements 
in color TV _ broadcasting, employs 
“Vidicon” pickup tubes and a light- 
splitting optical system. The color image 
produced by the film projector is fo- 
cused on the first of two dichroic mir- 
rors mounted at angles in front of the 
projector. This light-splitting mirror re- 
flects the blue portions of the image to a 
Vidicon in center background, but 
transmits the red and green portions to 
a second mirror. The latter transmits 
the green picture elements to a Vidicon 
in the right background, but reflects the 
red portions to a Vidicon in the right 
foreground. A small verticle element in 
front of the second mirror filters out 
unwanted infra-red wavelengths. Each 
Vidicon chassis generates a signal rep- 
resenting its own image color portion. 
RCA Victor, Div. Radio Corporation of 
America, Camden, N. J.—TELE-TECH 
& ELECTRONIC INDUSTRIES 


TV DOLLY-TRIPOD 


A new portable television camera 
dolly and tripod combination incorpo- 
rates the advantages of heavier dollies. 
Its tubular and square-cross-sectioned 
telescopic members and hinged, struc- 


TV EQUIPMENT 


A newly developed camera for tele- 
vising film completes the FTL broad- 
cast equipment line. Using a _ small 
photoconductive camera tube, the cam- 
era chain (FTL-105A) features high 


definition, excellent contrast range, low 
initial and operating costs. Consisting 
of a small 7-% camera head, control 
monitor, and a rack-mounted power 
supply, the chain can be used in a num- 
ber of operating arrangements which 
require no shading operator. An optical 
multiplexer (FTL-287A) when used 
with the camera, provides pictures from 
two film projectors, a 2 x 2 in. slide 
projector, and a 4 x 5 in. opaque projec- 
tor—all automatically controlled. Fed- 
eral Telecommunication Laboratories, 
Div., of International Telephone and 
Telegraph Corp., 500 Washington Ave., 
Nutley, N.J—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


tural base elements are assured rigidity 
and collapsibility by easily locking 
mechanisms. When dismounted from the 
caster-mounted dolly base, the tripod 
can be used as a lightweight unit for 
outdoor use. Height is adjustable from a 
low-level 8 inches to a full 52 inches. 
The tripod unit folds into a 31-inch 
length, and weighs less than 40 Ibs. 
Allen B. Du Mont Laboratories, Inc., 
760 Bloomfield Ave., Clifton, N. J.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES 


New Components for the 


AXIAL LEAD RESISTORS 


“Tru-Ohm” axial lead resistors are 
wound on a continuous fibre glass cord. 
Cut to the required length, the leads are 
then securely clamped at each end. 
Then, the core is coated with silicone ce- 
ment and inserted into a ceramic tube. 
The tube provides maximum mechani- 
cal protection and high dielectric 
strength. The ends of the resistors are 


then sealed with silicone cement which 
precludes moisture coming in contact 
with the resistance element. The units 
are supplied in standard watt ratings 
of 5, 7, and 10 w. and maximum resist- 
ance values of 1,000 ohms, 5,000 ohms, 
and 7,500 ohms, respectively. Tru-Ohm 
Products, Div. of Model Engineering & 
Mfg. Inc., 2800 N. Milwaukee Ave., Chi- 
cago 18, TIL—TELE-TECH ELEC- 
TRONIC INDUSTRIES 


CROSSBAR SWITCH 


A crossbar switch for automatic con- 
trol systems and computers enables the 
interconnection or selection of many 
different circuits. Mounted for drawer- 
like removal from its rack, the switch 
incorporates palladium contact points 
and can provide any circuit connection 
in approximately 50 msecs. by energiz- 
ing 2 specific coils. The unit is capable 
of many applications, such as connect- 
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K-BAND TEST HORNS 


Types Nos. 68053, 68052, and 68051 K- 
band test horns for use in radar and 
microwave testing procedures, have re- 
spective ranges of 12.4 to 18.0 KMC, 
18.0 to 26.5 KMC, and 26.5 to 40.0 KMC. 
Used as test receiving antennas, these 
horns can locate r-f leakage and ap- 
proximate gain checks on microwave 
antennas. Employed as_ transmitting 
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DELAY LINES 


Type SDL-15 solid ultrasonic delay 
line provides delay intervals of 1,000 
yds., 3.051 wusecs; Type SDL-16, 2,000 
yds., 6.102 secs. Carrier frequency is 
30 MC. Attenuation is 26 db into 1,000 
ohms. Bandwidth is 8 MC. Bliley 
Electric Co., Union Station Building, 
Erie, Pa—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


horns, they can be applied in antenna 
pattern measurements, illumination of 
parabolic reflectors or lens arrays, and 
for termination of high-power systems 
into space. Each rectangular exponen- 
tial-shaped horn is cast in one piece, 
which insures minimum deviation from 
extremely close tolerances demanded at 
K-band frequencies. Smooth surfaces 
and high dimensional accuracy assure 
low VSWR, and secondary lobes over 
the entire waveguide frequency range. 
Airtron, Inc., 20 East Elizabeth Ave., 
Linden, N.J.—-TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


ing any 3 of 60 circuits to any 75, or 
choosing one circuit from as many as 
936. Its modular construction provides 
many of the interconnections which 
must be made in relay trees, etc. Kel- 
logg Switchboard and Supply Co., 79 
West Monroe St., Chicago 3 ,Ill—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


PULSE MAGNETRON 


The RK-6410/QK-338 fixed frequency 
pulse magnetron was shown recently for 
the first time. Operating between 2,750 
and 2,860 MC peak powers of 5 mega- 
watts, the unit is said to be by far the 
highest power magnetron available. Re- 
cently declassified, data is available on 
request. Raytheon Manufacturing Com- 
pany, Equipment Engineering Div., 148 
California St., Newton 58, Mass.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES 


VARIABLE RESISTOR 


The Type YGC-B45 composition vari- 
able resistor has a_ self-supporting 
snap-in bracket that enables mounting 
directly to the printed circuit panel. The 
control is held tightly by the bracket 
during the soldering process, and an- 
chored to the printed circuit panel by 
the solder. The bracket also prevents 
any mounting or operating strain on the 
control or switch terminals. Further, 
bracket anchor tabs enable mounting 
directly to the cabinet when it is de- 
sired to eliminate possibility of strain 
on the printed circuit panel. Adequate 
clearance for circuit paths is provided 
for by ample spacing between terminals 
and the design of the bracket mounting 
lugs. Chicago Telephone Supply Corp., 
1142 W. Beardsley Ave., Elkhart, Ind. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES 
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CONNECTOR 


The Series “C-20” high-voltage, sin- 
le-contact, cable and panel connector 
; suitable as a feed-through that pro- 
ides an easy way to pass a single lead 
through a rack and panel arrangement. 
The hood serves as a grip for discon- 
.ecting both parts. The miniature con- 
rector has the extra-long barrier re- 
uired for high are resistance applica- 
ions. Accidental disconnection of plug 


SHIELDMOUNT 


The T-2x3 shieldmount is fabricated 
from spring temper phosphor bronze. 
Having excellent heat dissipating qual- 
ities, it is said to prolong tube life and 
protect closely spaced components from 
concentrated high temperatures. The 
unit can be obtained silver plated, 
blackened, or unfinished. Further, it can 
be riveted directly to the chassis or 
terminal board and has a grounding lug 


DC MOTOR 


The Type DC-8-A-1 permanent mag- 
net de. motor, designed for 28 v. opera- 
tion in airborne navigational, fire con- 
trol and photographic equipment, has a 
no load speed of 25,000 rpm. Minimum 
stall torque is 1.0 oz. in. At 12,000 rpm, 
useful power at the shaft is in excess of 6 
w. Maximum efficiency exceeds 70%. A 
12-section commutator enables delivery 
of torque without cogging effects at low 


and socket is prevented by a vibration 
ing with a detent vibration spring. The 
inits are available in three materials: 
isbestos-filled “Melamine” for high di- 
lectric and mechanical strength; “Plas- 
on Alkyd,” glass re-inforced 440A, for 
igh impact strength and arc resistance; 
nd “Diallyl Phthalate” with high di- 
.ensional stability. Socket and pin con- 
icts are of temper phosphor bronze and 
rass, respectively, and gold plated over 
lver for low contact resistance and 
se of soldering. DeJur-Amsco Corp., 
15-01 Northern Blvd., Long Island City, 
N.Y.—TELE-TECH & ELECTRONIC 
NDUSTRIES 


DIODES 


Designed for circuit frequencies up to 
3,000 MC/sec with a low noise figure 
f 10-14 db at 500 MC, Type G02 is for 
older-in applications where space is 
imited. The mixer diode is %p» in. in 
liameter and % in. in length and pro- 
ided with No. 24 tinned copper leads 


INTL 

a RIFR pee 
eon? 
INTL ' 
assem RUFR 
eow 


eee 


NA TE 


TELE-TECH & ELECTRONIC INDUSTRIES * May 1954 


for use on insulated material. National 
Electrical Machine Shops, Inc., 919 
Jesup-Blair Drive, Silver Spring, Md. 

TELE-TECH & ELECTRONIC IN- 
DUSTRIES 


0.020 in. in diameter. Type G02A, with 
the same dimensions, includes “jg in. 
clip pins for plug-in applications and 
has No. 22 tinned copper leads 0.025 in. 
in diameter. Both units are direct re- 
placements for any UHF diode em- 
ployed for mixers in TV tuners and 
converters. International Rectifier 
Corp., El Segundo, Calif—TELE-TECH 
& ELECTRONIC INDUSTRIES 


TUBES 


RCA-3A3 half-wave vacuum rectifier 
tube is a glass octal type that utilizes an 
indirectly heated cathode. It is designed 
for use as a rectifier of high-voltage 
pulses produced in the scanning sys- 
tems of TV receivers. RCA-6BD4 is a 
low-current beam triode of the sharp- 
cutoff type. It is designed specifically to 
regulate high-voltage, low-current dc. 
power supplies. It has a maximum dc. 
plate-voltage rating of 20,000 v., a 
maximum de. plate-current rating of 1.5 
ma., and a maximum plate dissipation 
rating of 20 w. The high-voltage insula- 
tion in this unit is obtained by a double- 
ended structure that uses an electron 
gun consisting of a thermionic cathode 
and one grid. The plate connection is 
made to a small cap at the end of the 
bulb. Tube Department, Radio Corpora- 
tion of America, Harrison, N. J.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES 


speeds. Overall diameter of the unit is 
0.750 in. Maximum length is 1.250 in. 
Clifton Precision Products Co., Inc., 
Marple at Broadway, Clifton Heights, 
Pa.—TELE-TECH & ELECTRONIC IN- 
DUSTRIES 


CAPACITORS 


Type TAN sub-miniature tantalum- 
foil electrolytic capacitors have a ‘;¢ in 
length and only a *;, in. diameter. Their 
operating temperature range is from 

55° to +85°C. and they have a con- 
siderably lower leakage current than 
other electrolytic types—which extends 
service life and provides exceptionally 
long shelf life. It is said that power 
factor characteristics are excellent even 
at the lowest rated operating tempera- 
ubminiature 
units are available that range in capac- 
ity from 0.01 uf to 8.0 uf and from 
3 WVDC to 150 WVDC in both polarized 
and non-polarized types. Cornell-Du- 
bilier Electric Corp., South Plainfield, 
N.J.—TELE-TECH & ELECTRONIC 
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New Electronic Amplifiers 


MAGNETIC AMPLIFIER 


The low level magnetic amplifier 
Model M-21, suitable for current meas- 
urement from high impedance sources, 
contains only one half-wave rectifier. 
Input current from 0 to 50 wa de. pro- 


PREAMPLIFIER 


Four units of a new series of binaural 
equipment are identical in panel ap- 
pearance. All are playback preamplifiers 
that feature balance and gain control 
and are provided with proper equaliza- 


DC AMPLIFIER 


The Series 80 dc. amplifiers convert 
low level de. wa. or mv. inputs to a high 
level de. current output. Incorporating a 
high gain feed back loop, the new unit 
is said to have exceptionally long and 


duces a linear output from 0 to 5 ma. 
de. into 100 ohm load. Model M-22, a 
self-balancing type, contains only one 
full-wave bridge rectifier. Suitable for 
voltage measurement, dynamic imped- 
ance of the control loop is as high as 100 
to 500 times the actual de. resistance. An 
input voltage from 10 to 10 mv. de. pro- 
duces a linear output from 0 to 5 ma. de. 
into 1,000 ohm load. DC voltage gain up 
to 5,000 in 100 ohm load. For both models, 
the supply voltage is 50 v. +10 v., 60 
cps. Supply voltage variation of 20% 
has negligible effect on output. Zero 
drift for 10 hrs. is in the order of 10-!2 
w. Time constant 1 cps. Dimensions 
2 x 214 x 2\% in. Magnetic Controls, 
Inc., 119 West 63 St.. New York 23, 
N. Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES 


SERVO AMPLIFIER 


Type SA118H miniaturized servo am- 
plifier eliminates the need for an ex- 
ternal dc. source. The plug-in, her- 
metically-sealed type unit is designed 
to control its companion 400 cps, two- 


94 


tion. Two of the units are designed for 
tape and two are for disc use. Further 
information on the series is available 
at the company’s audio division. Eder 
Engineering Company, 1568 South First 
St., Milwaukee 4, Wis—TELE-TECH & 
ELECTRONIC INDUSTRIES 


phase servo motor which requires 2 w. 
electrical input to the control phase. 
The two units function as a unified 
“controller assembly” for any precision 
servo mechanism application. The am- 
plifier is furnished with three précisely 
matched 1.0 megohm mixing resistors to 
provide summed inputs of equal gain. 
Maximum plate dissipation is less than 
2 w. Plate current varies between 5 and 
17 ma. The 400 cps amplifier in-put 
power requirements are 300 v. for the 
plates of the four tubes and 6.3 v. (2.1 
amps.) for the heaters. Servomech- 
anisms, Inc. Westbury Div., Post and 
Stewart Avenues, Westbury, N. Y.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES 


DIFFERENTIAL AMPLIFIER 


Type 501 differential amplifier is a 
wide-band unit that will convert a dif- 
ferential signal into a single-ended sig- 
nal. It consists of two identical channels 
and an output voltmeter for indicating 
the potential of the output signal. Each 
channel has a high differential ratio 
amplifier stage and a balance-to-unbal- 
ance converter with no transformer, 
Therefore the degree of rejection of the 
common-mode,signal can be made very 
high over a wide frequency range. The 
ratio of the amplification for differential 
signals to common-mode signals over 
38 x 10° from 8 eps. to over 500 KC. 
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short term stability characteristics. Of 
the null balance type, the amplifiers 
have extremely high input impedance 
when used with voltage inputs. Conse- 
quently, they draw no current from the 
source. Where the input is current, the 
input impedance is negligible. Ranges 
extend from five uv. and 20 ua. full scale 
and the output is five ma. full scale. 
Fielden Instrument Div., Robertshaw- 
Fulton Controls Co., 2920 North Fourth 
St., Philadelphia 33, Pa—TELE-TECH 
& ELECTRONIC INDUSTRIES 


Frequency response is flat with in 3 db. 
from 2 cps. to 1 MC. Voltage amplifica- 
tion is approximately 30. Input im- 
pedance is 2.7 megohms shunted with 
15 wuf. from any terminal to ground; 
5.4 megohms shunted with 10 unf. be- 
tween two off-ground terminals. Ad- 
vance Electronics Co., Inc., 451 High- 
land Ave., Passaic, N. J—TELE-TECH 
& ELECTRONIC INDUSTRIES 


New Computer Products 


CODED KEYBOARD 


The Model FK-104 coded automatic 
keyboard is a manually operated 
electro-mechanical device for produc- 
ing parallel electrical pulse _ codes. 
Twenty-one keys produce codes for 


numbers 0 through 9, letters a through 
f, decimal, plus, and minus characters, 
and tabulate and carriage return type- 
writer functions. The code is formed 
by a mechanical matrix consisting of 
six spring-loaded permutation bars 
operated by a solenoid-controlled re- 
storing bail. The Model FK-104 can 
accommodate any keyboard arrange- 
ment up to 22 keys and produce any 
type of binary code. Other models can 
be supplied to include any number of 
keys up to 64 with any desired code of 
six binary digits or less—i.e., binary 
decimal, binary-coded decimal, or com- 
binations thereof. Soroban Engineering, 
Inc., Box 117, Melbourne, Fla.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


COMPUTER 


An electronic computer that is a digi- 
tal differential analyzer, utilizes the 
decimal numbering system in both pro- 
gramming and in calculating solutions. 
The fundamental operation of the ma- 
chine is the numerical integration of 
any variable with respect to any other 
variable, linear or non-linear, which 
generates a third variable. Integrators 
may also be coded to perform addition, 
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GENERAL COMPUTER 


The model 30-203 electronic digital 
computer employs an easily understood 
binary number system in which four 
binary digits form each decimal digit 
The four binary digits are operated 
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upon in parallel, while each successive 
decimal digit is handled serially. By 
this series—parallel operation, computa- 
tional speed is materially increased 
over ordinary series operation, and the 
necessity for conversion from and to 
the decimal system for input and out- 
put is eliminated. Consolidated Engi- 
neering Corp., Computer Div., 300 N. 
Sierra Madre Villa, Pasadena 15, Calif. 

TELE-TECH & ELECTRONIC IN- 
DUSTRIES 


multiplication, division, comparison, 
limiting, decision, and servo operations. 
The instrument has a capacity of 60 
integrators. Normal operation rate is a 
speed of 100 iterations/sec. Should a 
problem require 30 integrators or less, 
the iteration rate of the independent 
variable may be doubled to 200 itera- 
tions/sec. Cvitical electronic compo- 
nents have been rated at 50% of man- 
ufacturer’s specifications to assure 
reliable operation. Bendix Computer 
Division 5630 Arbor Vitae St., Los 
Angeles 45, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


‘“INDITRON’’ TUBE 


The “Inditron” tube shows on a fila- 
ment the digits or letters usually re- 
corded on the mechanical dials af tab- 
ulating machines. The number of digits, 
or letters flashed from the recording 
device is determined by the number 
of “Inditrons” lined up in readable 
rows. The tube can be built to any 
size. Its inventors expect it to replace 
mechanical recording devices in electric 
clocks, pin-ball machines, electronic 
computors, scoreboards, and other de- 
vices requiring quick portrayal of tab- 
ulated information. National Union 
Radio Corp., Jacksonville Road, Hat- 
boro, Pa—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 
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STORAGE ELEMENTS 


Model SR-200 encapsulated magnetic 
storage elements are designed to serve 
as storage elements, shift registers, and 
control elements. The unit is a high- 
speed device using but one core per 
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stored digit, and it is capable of work- 
ing at rates up to 350 KC. Designed for 
dip-solder assembly, its overall size 
is %46 x 15g x 1% in. Nominal shift 
current is 300 ma. Shift pulse width is 
0.5 to 1.5 «usec. Output signal amplitude 
is 15 v. Epsco, Inc., 126 Massachusetts 
Ave., Boston 15, Mass.—TELE-TECH & 
ELECTRONIC INDUSTRIES 


COMPUTING DIFFERENTIAL 


The 1% in. single spider-gear differ- 
ential is designed to meet the military 
and commercial standards. The unit 
adds and subtracts mechanically with 
high accuracy, and can operate over a 
wide environmental range. It weighs 
less than 1 ounce, and performs in a 
working circle of one inch maximum 
diameter. Breakaway torque at no-load 
is 0.01 oz.-in., The unit is made of 
stainless steel to ensure low wear and 
high corrosion resistance. Ford Instru- 
ment Co., Div. of the Sperry Corpora- 
tion, 31-10 Thomson Ave., Long Island 
City 1, N.Y—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 
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New Test Equipment 


FREQUENCY MULTIPLIER 
The Model FM-4 


quency multiplier 


microwave fre- 
measures and gen- 
erates frequencies in the microwave 
region with continuous coverage. It has 


a basic fundamental range of 500-1000 
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MC. Utilizing harmonics of the basic 
fundamental oscillator, frequencies as 
high as 12,500 MC. can be generated and 
measured. Frequencies as low as 100 
MC. can be 
selecting a harmonic of the unknown 
which falls with the 500-1,000 MC. fun- 
damental range, and dividing the meas- 
urement by the harmonic number. The 
unit can be driven from any source that 


successfully measured by 


generates frequencies within the 500- 
1,000 MC. range or generates harmonics 
within that range; or, has sufficient out- 
put to generate harmonics in that range 
within the FM-4. Completely self-con- 
tained, the instrument can be operated 
from a 105-127, 60 eps. ac. line. Dimen- 
sions 16 x 12 x 21% in. Weight 40 lbs. 
Gertsch Products Inc., 11846 Mississippi 
Ave., Los Angeles 5, Calif—TELE- 
TECH & ELECTRONIC INDUSTRIES 


BRIDGE 


Model 601 high bridge 
measures resistance in a range from, 


resistance 


100K to 100 megohms to an accuracy 
of better than 0.25%. The circuit is a 
simple wheatstone bridge network with 
the unknown and a 10-turn Helipot in 
adjacent legs. Bridge unbalance voltage 
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TV ADAPTOR 


The Type 124 adapts any triggered 
wide-band oscilloscope to the observa- 
tion of the TV composite video signal. 
Its delay trigger output is continuously 
variable from zero to 24 milliseconds 


) ast Coe | 
3 - © a. 

2 ®) | 

rs) 9 — 


after receipt of a vertical syne pulse. By 
adjusting the delay, an oscilloscope can 
be triggered at the start of any desired 
line in a field. Panel push button pro- 
vides instant shift to opposite field. Trig- 
gering occurs at half the TV vertical 
rate. Output pulse duration is less than 
1 usec. Amplitude is 2 v. positive. Trig- 
gering may be accomplished by the 
composite video signal of either polarity, 
0.5 v. minimum to 20 v. maximum, peak- 
to-peak, or a 60 cps. sine wave. The 
time-marker generator requires a gate 
of 20 v. minimum to 60 v. maximum, 
peak-to-peak. Amplitude is continu- 
ously variable from zero to 30 v. Size: 
634 x 1234 x 121% in. Weight 20 lbs. 
Tektronix, Inc., P. O. Box 831, Port- 
land, Ore.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


is amplified by a vacuum tube voltmeter 
and fed to a null indicating panel micro- 
ammeter. At balance, resistance values 
correspond to Helipot dial setting multi- 
plied by appropriate factor of 10. The 
unit is basically ac. mains operated, but 
contains a long-life 45 v. B battery for 
greater stability of bridge voltages. It is 
housed in a miniature Shasta “A” cabi- 
net. Shasta Division, Beckman Instru- 
ments Inc., P. O. Box 296, Sta. A, Rich- 
mond, Calif—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


TIMER 


Model 432 interval timer is a precision 
instrument for measuring short time in- 
tervals in three ranges; 0.01 to 9.99 msec., 
0.10 to 99.9 msec., and 1 to 999 msec. Ad- 
ditionally, the instrument serves as a 
high-speed totalizing counter with a 
count capacity of 999, and as secondary 
frequency standard with outputs of 100 
KC., 10 KC., 1.0 KC., 100 ecps., 10 eps., 


INSTRUMENTS 


The Model 281 line of portable minia- 
ture dc. instruments (accuracy within 
1%) incorporate a self-shielding mech- 
anizm and other improved features. 
Shielding is such that the magnetic field 


of a conductor carrying 15,000 amps. at 
a distance of 3 ft. causes a temporary in- 
dication error of less than 1%. Fur- 
nished in “Bakelite” cases, the instru- 
ments withstand a dielectric test of 2,600 
v., ac., rms. between case and terminals, 
applied in accordance with the A.S.A. 
specifications. Scales are hand-cali- 
brated with mirror and _ knife-edge 
pointers combined to eliminate parallax 
errors. The instruments are supplied in 
a wide variety of ranges in single and 
multi-range voltmeters, ammeters, and 
voltammeters. Dimensions: 414% x 4% x 
1%) in. Weston Electrical Instrument 
Corp., 614 Frelinghuysen Ave., Newark 
5, N. J. —TELE-TECH & ELECTRONIC 
INDUSTRIES 


and 1 cps. A choice of three time-base 
frequencies is provided: 100 KC., 10 
KC., and 1 KC. All time-base signals 
originate in a 100 KC. crystal-controlled 
oscillator. Counts are indicated by neon 
lamps that show through transparent 
numbers from 0 to 9 arranged in verti- 
cal columns-one column for each digit. 
Potter Instrument Co., Inc., 115 Cutter 
Mill Road, Great Neck, N. ¥Y.—TELE- 
TECH & ELECTRONIC INDUSTRIES 


TELE-TECH & ELECTRONIC INDUSTRIES * May 1954 


—meeting requirements as needed with sound engineer- 


ing design, volume production, efficient and prompt han- 


dling, these form the basis of CINCH service. 


CONSULT CINCH 


Countless problems have been solved by the large variety of adequate CINCH com- 
ponents. Flexibility of CINCH design and production meets emergencies and changes 


in application; supplies custom made components to fit when occasion demands. 


CINCH SOCKETS: 


Tube (Receiver, Transmitter and 
Special): Battery, all types 


Plexicon 
Printed Circuit 
Special Sockets to Specs 


C-R Tube Sub-Miniature; Hearing Aid 
Crystal Types 
Electrolytic TV; 110V Circuit Breakaway 
Glass Type; 4 to 7 prong Vibrator 

laminated Pencil Tube Transistor 
Infra-red Ray Tube Diode 


High Altitude Airborne Types 


Precision-built metal plastic assemblies, such as 


the 


Plexicon socket equipped with ceramic condensers, are in 


constant and continuous production. CINCH demonstrates 
ability to hold tolerances on mica, to mold high dielectric 


powders, to meet the most exacting requirements in metal 


plastic assemblies. 


Kinescope; Magnal, Duodecal, 
Diheptal 

Loktal-Miniature-Multiplug- 
Noval-Octal (Molded bakelite, 
steatite, teflon, Kel-F and 
laminated) 


CINCH-ERIE 


CINCH electronic compo- 
nents are available at 
leading jobbers—every- 
where. 


Tube Socket, a joint development 
of ERIE RESISTOR CORP., and 
CINCH MANUFACTURING CORP., 
now in universal use, commercial and 
military types: available also in Octal, 
Loktal and Noval types. 


. . . provides shortest electri- 

cal path to ground . . . simplifies wiring 

. reduces space required by circuit 
components. 


Cinch 


ELECTRONIC 
COMPONENTS 
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CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 
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Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Bureau 
(RESORTS SSS SSRI ER SE A a aS 


SENATE VIEW AT UHF—Exploration of ways to 
develop UHF television in the nation was the subject 
of an intensive two-day hearing in the latter part of 
April by the Communications-Radio subcommittee of 
the Senate Interstate Commerce Committee, particularly 
with the aim of securing the economic facts and opera- 
tional status of that television service of the future. 
The hearings were scheduled for April 27-29 by Senator 
Charles E. Potter, Michigan Republican, who heads the 
subcommittee and who announced the plans for the 
inquiry just before TELE-TECH’s press deadline. 
Major points to be considered are UHF acquisition by 
multiple TV station owners; network affiliations; ade- 
quate power for UHF stations; and differences in the 
cost of equipment between UHF and VHF. Leading 
Senators are greatly concerned with withdrawals of 
UHF video applications at the FCC. 

LICENSE FEES—As a result of the unanimous action 
by the Senate Interstate & Foreign Commerce Com- 
mittee that the FCC should suspend its promulgation of 
license fees for broadcasting-television, communications 
companies and mobile radio applications, the FCC was 
certain to hold up any action on its fee plan for another 
year. At presstime it appeared certain that the FCC 
was prepared to inform the Budget Bureau that the 
Commission intended to honor the Senate committee’s 
resolution unless the budget agency directed it to do 
otherwise. The largest fee proposal in the schedule as 
originally announced by the FCC would have been 
imposed on new types of radio-electronic equipment 
and systems for type approval by the agency. 

UTILITIES’ MOBILE RADIO—Representing the elec- 
tric power utilities of the nation, rural electric coopera- 
tives and gas, steam and water utilities, the National 
Committee for Utilities Radio in its recent annual meet- 
ing in Washington became the first organization in the 
mobile radio field to ratify the objectives of the Micro- 
wave Users’ Council. The NCUR at its meeting also 
formulated a program so its users of mobile radio serv- 
ices would speedily adopt split-channel operation for 
mobile radio frequencies and geographical sharing with 
other radio services. 

FCC MICROWAVE PLAN—Divergent views as to 
how the FCC should handle the proposed reallocation 
of microwave frequency space in the division of specific 
portions of the band above 890 megacycles for exclusive 
allocations for common carrier and safety and special 
radio service operations were filed with the Commission 
by the American Telephone & Telegraph Co., Motorola, 
Raytheon and several of the larger private radio user 
groups. AT&T’s position in essence was that the Bell 
System had a comprehensive program toward effective 
utilization of frequencies within this range long under 
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way, and that the proposed reallocation should not dis- 
turb this plan. Raytheon asked for specific frequency 
space for industrial television operations. Motorola ad- 
vocated that the proposed reallocation be postponed 
until results of a current study of the private user 
mircrowave picture, instituted at the request of the FCC, 
are evaluated. Motorola was joined in this position by 
four major user groups—National Committee for Utili- 
ties Radio, American Petroleum Institute’s Central 
Committee on Radio Facilities, National Forest Indus- 
tries Communications, and the Special Industrial Radio 
Service Association. 

LAND-MOBILE RADIO SURVEY—A plan to survey 
approximately 25,000 land-mobile radio licensees in an 
effort to assemble concrete data on the number of trans- 
mitters in use and in the degree of use of the land- 
mobile frequencies has been inaugurated by the FCC 
in cooperation with the Radio-Electronics-Television 
Manufacturers Association. The information sought from 
the approximately 25,000 licensees holding nearly 50,000 
grants authorizing more than 350,000 mobile transmitters 
will aid the FCC in determining actual frequency 
usage, ratio of equipment authorized to equipment in- 
stalled and operating, and the comparative saturation 
of the frequencies in different parts of the country. The 
survey covers the public safety, industrial and land 
transportation radio services and is anticipated to be of 
assistance to the FCC in the establishment of frequency 
assignment criteria and in planning for the future of 
these radio services. 

REDUCED FCC STAFF—Approval by the House in 
early April and anticipated similar action by the Senate 
by the end of last month of the FCC appropriations for 
the next fiscal year starting July 1 means a reduced 
staff of 120 persons in the Commission’s safety and 
special radio services bureau. The Congressional action 
was for an appropriation of $671,000 for this segment of 
the FCC’s functions during the next fiscal year as com- 
pared with $772,442 during the current fiscal year which 
ends June 30. The reduced staff is slated to handle 
growth in the mobile radio and microwave fields to an 
anticipated total of 289,000 base and mobile stations by 
June 30, 1955. The FCC spokesman before the Congres- 
sional committees stressed that with the numerically 
inadequate staff the Commission has had to be occupied 
with current problems resulting from the rapid expan- 
sion of the various services to the exclusion of long 
range planning necessary for orderly regulation and use 
of frequencies in this field. 


National Press Building 
Washington, D. C. 


ROLAND C. DAVIES 
Washington Editor 
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Your FILMS and COSTS 
BOTH LOOK BETTER 


with the new 


VIDICON 
FILM CHAIN 


Low first cost; low operating cost 


Operates unattended; frees studio 
manpower 


Photo-conductive tube 

Stable black level 

No shading correction required 
No back or edge lighting required 
Lowest “‘noise”’ level in television 
Easy to multiplex 


a 


TWO MAJOR ADVANTAGES for station owners sum up | 


STATION OWNERS é OPERATORS the features of this new Vidicon Film Chain produced by GPL. 
Test this GPL chain in your station, with First, it sets a new high for quality. 
your projectors and monitors... your Second, it saves dollars. And more dollars. 
operating conditions. See for yourself its It’s built around a photo-conductive tube, with long-proven GPL 
almost automatic operation, its quality circuits and construction techniques. It is compact, simple and 
with all types of film. No charge, no obli- . er ; , 
quien, duet witli Whee on ghene. rugged .. . easy to maintain, flexible for 4 or more multiplex com- 


binations. All your existing projectors, monitors, master monitor 
and standard racks can be used. A stable black level, and almost 
complete absence of spurious signals, eliminates the need of con- 
stant attention. You save man-hours that previously went into 
monotonous monitoring. 

This GPL chain has the lowest noise level in television. The 
grey scale reproduction is true. In all, with this GPL combination 
of both quality and economy, you can afford to retire your icono- 
scopes to slides. And, in equipping a new station, the GPL Vidicon 
is unmatched for value. 


All components can 
be rack mounted 


in this space. 


—__—feneral Precision Laboratory 


INCORPORATED 
PLEASANTVILLE NEW YORK 


Write, wire or phone for information on complete television station equipment 


Regional Offices: Chicago @® Atlanta ¢® Dallas ¢® Glendale, California 
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DISTRIBUTED DELAY LINES 


chucked in the lathe. 
The longitudinal travel of the wire 
guide could be as low as 0.00066 
in./turn. As this distance is a frac- 
tion of the wire diameter, the result 
was a multiple layered coil approxi- 
mating a bank winding. The far end 
of the attached to a 
counter chucked in the tailstock. A 
steel drill rod was inserted through 
a hole in the core for rigidity. A 10- 
in. long winding was wound on the 
core. Lines have been wound with 
speeds varying from about 200 to 
800 rpm. 

A magnified view of the end of 


which was 


core Was 


the line showing details of construc- 
tion appears in Fig. 7. 


Measurements 


The method for determining the 
characteristic impedance of these 
delay lines was based upon the fact 
that no occur in an 
terminated in 
impedance. The 


value of the characteristic imped- 


reflections 
idealized delay line 
its characteristic 


ance in a practical case involving 
complex waves must therefore be 
compromised for minimum reflec- 
tions over the band of frequencies 
for which the line is designed to 
operate. The lines were terminated 
at the input as well as the output 
to minimize any possible secondary 
reflections at the input. A suitable 
means of determining the effective 
characteristic impedance when the 
line is used to delay rectangular 
pulses is to feed the pulse itself into 
the delay line and to adjust the 
terminating impedances for mini- 
mum The oscilloscope 
sweep was triggered by the input 
pulse. A camera, mounted on the 
oscilloscope, was used to record the 
input and output wave shapes of the 
delay line. A video amplifier was 
placed between the delay line and 
the pulse generator. The load im- 
pedance of the video amplifier was 
made equal to the characteristic im- 
pedance of the line. 


reflections. 


(Continued from page 76) 


The pulse distortion and attenua- 
tion were also measured with the 
same equipment. The oscilloscope 
camera was used to record the wave 
forms of both the input and output 
signals and the measurements were 
made directly from the photographs 
as the sweep of the type 517 oscillo- 
scope is quite linear and the sweep 
time in milli-microseconds per cen- 
timeter quite accurate. The vertical 
gain was kept constant for both 
input and output pulses so that 
attenuation measurements could be 
made from the photographs. 

The delay time as well as the rise 
time and fall time was likewise 
measured on the oscilloscope. The 
delay time was defined as the time 
between the mid-point of the lead- 
ing edge of the input and output 
waveforms. The rise and fall times 
were defined as the time duration 
between the 10% and 90% values 
of the pulse amplitude. The pulse 
duration was defined as the time be- 
tween the 50% values. The attenua- 
tion was measured by comparing 
the amplitudes of the input and 
output pulses. 

Although the pulse response of 
the lines was used as a measure of 
their ability, some sinusoidal data 
were taken. In order to determine 
the validity of the equations, a line 
was connected to a r-f signal gen- 
erator through a 10,000 ohm resistor. 
The Tektronix 517 oscilloscope was 
used as a VTVM. With the line short 
circuited the frequencies at which 
the impedance of the line was a 
minimum was noted. The line was 
thus electrically A/2, 4, 3A/2 ete. 
long. The measurements were re- 
peated with the line open circuited, 
the line then being 4/4, 34/4, 5A/4 
ete. long electrically. From this data, 
the measured values of L, and C, 
at low frequencies, and the physical 
dimensions of the line, nmD/i could 
be calculated. A plot of T/T, vs 
mD/X is of the form of Fig. 4. 

Photographs of the input and 
output waveforms for several short 


TABLE 1: CHARACTERISTICS OF DELAY LINES USED IN THIS PAPER 


dia length 

(in) (in) wire 
Line A 3/16 1.65 41F 
Line B 3/16 2.44 39F 
Line C 3/16 2.75 41F 
Line D 3/16 9.75 41HF 
Line E 3/16 5.3 41HF 
Line F 3/16 9.9 41 Ceroc ST 
Line G 3/16 10.0 41 Ceroc 200 
Line H 3/16 10.0 41 Teflon 
RG65U 180.0 
RG65U 552.0 
GE 36.0 
100 


T rise time Attenuation Time ‘., 


(usec) ofline DB DB/usec Delay/in me 
1.03 0.1 0.63 4.4 
v2 0.11 0.45 4.2 
0.6 0.07 0.22 6.8 
2.0 0.17 0.81 0.39 0.20 pe 
1.2 0.14 0.72 O.58 0.21 3.2 


1.75 0.14 0.52 0.3 0.17 3.2 
78 0.05 : 0.0043 8.8 
2.4 0.12 1.68 0.7 0.0043 2.8 
4.3 


lines appear in Fig. 8. All input 
pulses are 1 usec duration. Line A 
has an average of 4.7 layers of AWG 
41F wire and was 1.65 in. long with 
a delay of 1.03 usec. This line had 
a bad reflection occurring near the 
middle of the line as can be ob- 
served. Line B has 4 layers of AWG 
41F wire and was 2.44 in. long with 
a delay of 0.6 usec. Line C has 3 
layers of AWG 39F wire and was 
234 in. long and had a delay of 1.17 
usec. The last row of photographs 
are the input and output waveforms 
observed using a 15-foot piece of 
RG-65/U cable which has a delay 
of 0.7 usec. The gain of the scope 
was kept constant in each line so 
that the attenuation in the lines may 
be observed. 


Waveform Variations 


Photographs of the input, output 
and input and output waveforms 
superimposed appear in Fig. 9. Line 
D has 3 layers of AWG 41HF wire 
and was 9.75 in. long. It had a delay 
of 2.1 usec. In the photograph of 
input and output waveforms super- 
imposed some small variations are 
observed in the base line. Those not 
originating with the pulse itself 
(due to finite passband and com- 
pensation limitations) probably oc- 
cur due to minor reflections from 
discontinuities in the line. Reflec- 
tions of this magnitude are present 
in most of the lines wound. For 
comparison purposes the response 
of a 46-foot piece of RG-65/U cable 
is shown as well as a 3-foot piece 
of General Electric 1100 ohm cable 

Examples of lines wound with 
other insulated wires appear in Fig. 
10. All these lines were wound with 
3 layers of AWG41 wire with differ- 
ent types of insulation. Line F was 
wound with heavy formex insulation 
(K, = 3.1). Line F was wound with 
Sprague Electric Co. Ceroc ST in- 
sulation (assumed K, 3). This 
wire has an inorganic ceramic in- 
sulating coating thinly deposited on 
copper wire with an overlay of 
teflon. Line G was wound with 
Sprague Electric Co. Ceroc 200 in- 
sulation (assumed K, 3). This 
wire has an overlay of silicon in- 
stead of teflon but otherwise the 
same as Ceroc ST. Line H is a teflon 
insulated wire (K, 2) of Hitemp 
Wires, Inc. In general the character- 
istics of all these lines are similar 
Due to the lower dielectric constant 
of the teflon line H has a highe: 
characteristic impedance and a 
shorter delay. The value of q used 
in designing all the lines shown in 
these photographs was 1. 

More data on these lines appea 

(Continued on page 102) 
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It 


COM PRESSING 
TIME 


In any security program time is the one irreplaceable ele- 
ment. Making the most of time is particularly vital in guided 
missiles projects. Fairchild’s Guided Missiles Division has 
demonstrated its ability to “spend” time effectively. Its com. 
pletely integrated engineering and production organization 


can, in effect, compress time. 


With a balanced engineering team and an experienced pro- 
duction staff housed together in a facility built specifically 
for the development and manufacture of missiles, Fairchild 
can cut down lags in moving a missile project from the 


design and development phase into the production phase. 


It has done so. 


FAIRCHILD 
GC 7, Mi he Li o¢ 


WYANDANCH, N. Y. 
Aircraft Division, Hagerstown, Maryland « Engine Division, Farmingdale, N.Y 
Speed Control Division, Wickliffe, Ohio + Stratos Division, Bay Shore, N.Y. 


| 
| 
| 
MI 


| DISTRIBUTED DELAY LINES (Cont.) 
LOCATING FAILURES... COSTS 
in Table I. The cutoff frequency is 
computed from the rise time.’ 


fo = 0.445/T, (21) 


It is observed that these multilayer 
bank wound lines have considerably 
longer delays per axial inch, have 
considerably reduced attenuations 
for the same delay time, but suffer 
from poorer rise times, lower cutoff 
frequencies, and more internal re- 
flections. 

Experimental evidence indicates 
that the rise times of these lines in- 
creases slowly with delay time for de- 
lay times greater than 1 microsecond. 
| The shape of the output pulse re- 
| mains largely unchanged. RG-65/U 
cable has an exponential rise and 
fall with a flat top. It thus appears 
that multilayer bank wound lines 
might have a shorter rise time than 
RG-65/U cable as greater delays. 


P EQUIP YOUR PRODU 


IQHN SY 


LiGH'| 


=, 
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Used in failure-indicating circuits, pilot lights 
save valuable time and money ... Manu- 
factured to meet exacting standards from the 
highest quality materials, a wide variety 
of JOHNSON panel indicators are available 
from stock. Types include: variable intensity, 
low current, wide angle lens, or UL approved 
models. Pilot light hardware consists of jewel 
assemblies and dial light brackets. Variations 
from standards, including those meeting mili- 
tary specifications, are available in production 
quantities. 

In addition to smooth and faceted types, one 
inch jewels can be furnished with colored plastic 
backing discs, imparting color to the clear in- 
side frosted jewel only when the lamp is 
lighted. This prevents external light from giving 
a false indication of illumination. Lettering, 
numerals, or insignia may be printed on the 
backing dise and arranged to be continuously 
visible, or visible only when lamp is lit. Standard 
jewel colors are clear, red, green, amber, 
blue and opal. 


For complete information on JOHNSON pilot 
lights, jewel assemblies or other JOHNSON an . Seymo 

‘ . Impedance Artificial Delay Lines,’ Electronics, 
electronic components; write for your copy vol. 26, pp. 188-194; April 1953 
of General Products Catalog 975 3. Wm. S. Carley, “Distributed Constant Delay 


Lines with Characteristic Impedances Higher 

IT’S NEW! than 5000 ohms.” Convention Record of the 
. I.R.E. Part 5, pp. 71-80; 1953 

4. G. N. Watson, Theory of Bessel Functions, 
Cambridge Univ. Press, Cambridge, England; 
1922 
R. A. Erikson and H. Sommer, ‘‘The Com- 
pensation ef Delay Distortion in Video Delay 
Lines,” Proc. I.R.E., vol. 38, pp. 1036-1040; 
1950 
6. Ernst Weber, Electromagnetic Fields, Theory 


Fig. 6: Time delay vs. characteristic impedance 
for various wire sizes and number of layers 


| Experimental evidence indicates 
| little variation of attenuation with 
different wire insulating materials. 
A higher dielectric constant material 
on the wire would give increased 
compensation and greater delays per 
unit length. 


This paper was presented at the 1953 National 
Electronics Conference held in Chicago. 


1. Wm. S. Carley and Edward F. Seymour, ‘‘High 
Characteristic Impedance Distributed Constant 
Delay Lines for Fractional Microsecond Pulses,”’ 
Proc. N.E.C., vol. 8, pp. 787-798; 1953 

. Wm. S. Carley and Edward F. Seymour, “High 


iS) 


wn 


=) E. F. JOHNSON COMPANY 


CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOT LIGHTS and Application, vol. 1, John Wiley and Sons, 
New York, New York, p. 150; 1953 ; 

228 SECOND AVENUE SOUTHWEST ° WASECA, MINNESOTA 7. David K. Cheng, ‘‘A Note on the Reproduction 

| of Pulses,’’ Proc. I.R.E., vol. 40, p. 963; 1952 
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Raytheon KTR-100 Microwave was designed with color in 

mind. More than two years ago, Raytheon foresaw microwave 
as an important component in the transmission of color 

television. Through sound design plus pioneering developments 

, in subcarrier multiplexing, Raytheon now presents microwave 
equipment which will handle color television of the highest 

quality. Act now to insure early delivery of Raytheon’s advanced 
design KTR-100 microwave for STL, remotes or network 

interconnection. Write for complete information. 
Address Department 6270 TL 


al ly 
RAYTHEO 
, SEE THE a e 
: NEW RAYTHEON KTR-100 MN) CUCISGHUNUI PROMS 


BOOTH No. 10 
NARTB CONVENTION 
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The “NEW LOOK’ in ELECTRONIC EQUIPMENT 


DEROUOH 1-P ceramic Power 
and Transmitting (OPOCITORS 


Radically different, H-P ceramic-dielectric capacitors serve heavy-duty 
= functions heretofore limited to mica types. Now manufactured and 
: bi A distributed by Aerovox under license, being based on ceramic develop- 

. ments by French engineers and scientists of the C.S.F. organization. H-P 
ees capacitors are particularly suitable for broadcasting, radio communica- 
ro tions, industrial high-frequency equipment and medical appliances. 
Ay? | Ford Tens of thousands such units are serving daily in Europe and even under 
the climatic extremes of Indo-China 


In both disc (“‘double-saucer’’) and cylindrical (‘‘tubular’’) ceramic 
dielectric bodies, H-P units are great space- and weight-savers (from 
50% to 90% reduction over corresponding micas.). Competitively 
priced. Provide complete independence from imported mica or other 
strategic materials 


Other outstanding features: Ease of mounting; ease of wiring in series 
or parallel; very low inductance connections; exceptional immunity to 
humidity, heat, cold, atmospheric pressure; wide range of designs, sizes, 
Capacitances, voltages. Radically different! 


Detailed technical data on request. Let our 


' engineer-specialists collaborate in adapting 
Get the FACTS? H-P capacitors to your equipment for that 


“‘New Look.” 


AEROVOX CORPORATION 


NEW BEDFORD, MASS. 


Hi-Q ACME CINEMA 
DIVISION ELECTRONICS, INC. ENGINEERING CO. 
sd PaclTOns OLEAN, N. Y. MONROVIA, CALIF. BURBANK, CALIF. 


In Conadea: AEROVOX CANADA LYD., Homilton, Ont 
JOBBER ADDRESS: 740 Belleville Ave, New Bedford, Moss. 
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NBS Indicator 
(Continued from page 82) 


probe, consisting of two coaxial 
coplanar coils wound on a dielectric 
core about 42-in. in diameter, is 
mounted on the turbine frame near 
the shaft. When the primary coil is 
energized from aé_ regulated r-f 
source, a voltage is induced in the 
secondary coil. On the end of the 
turbine shaft is fastened a_ brass 
disk which forms part of the elec- 
trical system. Motion of the disk to- 
ward or away from the _ probe 
changes the mutual inductance be- 
tween the two windings. Thus, the 
output voltage from the secondary 
is dependent on the spacing between 
the probe face and the brass disk. 
This voltage is indicated on a meter 
calibrated in thousandths of an inch 
and shows the shaft position rela- 
tive to the main frame of the tur- 
bine. The probe assembly includes a 
graduated micrometer that provides 
for accurate adjustment of the spac- 
ing between the probe face and the 
disk. 

Coupled to the micrometer probe 
is a 5-tube exciter unit which con- 
tains a regulated carrier oscillator 
to furnish current for the probe 
transducer, the detector circuit, and 
the meter for indicating the shaft 
position. In a separate chassis are the 
power supplies and the alarm cir- 
cuits. 

The instrument can also be 
adapted to measure motion in the 
radial direction or to indicate the 
relative positions of oscillating, recip- 
rocating, or quasi-stationary mem- 
bers since the mutual inductance 
micrometer will measure lengths as 
small as 50 microinches or as large 
as several inches with an accuracy 


of 3%. 


RETMA LUNCHEON 


Joseph H. Gillies, Philco Corp. and Director of 
the RETMA Government Re!ations Department 
(left), talking with F. R. Lack, Western Electric 
Co. and Chairman of the RETMA Electronics In- 
dustry Committee, at the third annual mem- 
bership luncheon of RETMA manufacturers of 
commercial and military electronic equipment. 
The one-day meeting and luncheon was held in 
connection with the IRE show. 
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Now .. . long-awaited silicon junction diodes 


are available; developed by Texas Instruments, 


ACTUAL SIZE a leading transistor manufacturer. 


to-metal hermetic seals, of course. For more detailed 
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6000 LEMMON AVENUE 


Operating temperatures up to 150 C are safe, 


offering a new degree of design freedom! 
VY = « 


| 


New .. . extremely low back current characteristics, 


as low as 0.001 microamps at rated voltage. Glass- 


information on these new silicon junction diodes — and on 


other new TI semiconductor products — write today. 


TEXAS INSTRUMENTS 


so Gore @ & aA T E OD 


DALLAS 9. 


Buy PEERLESS 
and you buy 


the BEST! 


Insist on Peerless 20-20 
And 20-20 Plus transformers. 


Consistent quality. 
Uniform response. 


Smooth roll-off. 
High efficiency. 


Low distortion. 
No dips, no peaks. 


When your amplifier is equipped 
with a Peerless 20-20 Transformer 
(20-20,000 cycles) you can be con- 
fident of high quality performance. 
Rigid adherence to stringent speci- 
. fications and tight quality control 
are reflected in the outstanding 
performance of Peerless 20-20 
transformers—surpassed only by 
the 20-20 PLUS line. 


When superlative performance is 
desired, the Peerless 20-20 PLUS 
is the answer. The 20-20 PLUS has 
all the famous features of the 20-20 
line PLUS wider frequency range, 
PLUS improved efficiency, PLUS 
smaller size, PLUS increased power 
rating, PLUS greater value. You can 
depend on Peerless for the best. 


Write today for the Peerless Catalog 


€) PEERLESS 


Electrical Products 


A DIVISION OF 


ALTEC 


LANSING CORPORATION 


9356 Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 
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| CUES for BROADCASTERS 


(Continued from page 81) 


consumes 8.7 amps. at 115 v. so a 
20 v. drop will take place with the 
resistor in series. If the line voltage 
averages 120, leave the resistor as is, 
but for lower line voltages remove 
enough of the nichrome wire to give 
a lamp voltage of from 100 to 105. 
Fasten the ends of the wire to the 
mica form with 8-32 screws, nuts, 
and washers. Use #14 solid asbestos, 
or bare wire, to connect the resistor 
in series with the beacon. In most 
cases the wire will be stiff enough 
to make it self supporting. 


Non-Slip Turntables 
VAN MURRAY, WLAQ, Rome, Ga. 
7 E at WLAQ, and many other 
W broadcasters, have had trouble 
with thin, lightweight records slipping 
on turntables. After doing everything 
short of pulling all the records and 
dumping them in the trash can, we 
ran across an item in the December, 
1952 Cues for Broadcasters. The 
item, “Non-Slip Method for Playing 
45 RPM Discs,” by William E 
Dixon, was for 45 RPM records 
only. We used the idea, modified for 
any size record that can be played 
on our present turntable. After 


peeling the emulsion from an old 
16” disc, we cut a piece of felt to 
cover completely 
the 


the 
felt, a 


side of 
the 


one 


disc. In center of 


BROADCAST MONITORING 


round hole, 54%” in diameter, was 
cut. The felt was then glued in 
place on the disc. The disc is used 
on the regular turntable, with the 
felt side up. This allows the drive to 
be applied to the outer portion of 
the record, thus reducing the pos- 
sibility of slippage. 

Use of a 16” disc permits the de- 
vice to be left on the turntable, 
when a large transcription is played. 


Cure for Tube That 

Screams Like Eagle! 
SAM LILES, Transmitter Supvr., 
WPTF, Raleigh, N.C. 
PERATORS of fifty kw trans- 
O mitters which are equipped with 
RCA thoriated tungsten filament 5671 
tubes may have had trouble with 
a mechanical whistling noise pitched 
at about 750 cps, caused by passage 
of air over the sliced cooling fins. 
A turbulator located on the leading 
edge of the fins is only partially 
effective in eliminating this trouble. 
The area between the outer edge 
of the fins and the lifting jacket ap- 
parently causes the trouble. In some 
cases the whistle may be minimized 
by sliding the tube over to one side 
of the socket. Most of the air is 
confined to the fin area. Removing 
the lifting jacket cures this trouble. 


a 


** * 8 & & & 


SECtGGGEELY 


Here is how Station WTMJ, Milwaukee, Wis., keeps an alr check of all shows going out over the alr- 
waves from its broadcasting station. Broadcasts are monitored on an Audograph. Paper-thin plastic 
disc records clearly and economically a full half-hour show on each side. A hundred hours of broad- 
casting can be permanently recorded and filed in a box only an inch and a half deep and nine in. sq. 
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evmmune to temperature 4 
eimpervious to moisture 


e practically unbreakable 


} | | il I" 
on y polyester 
¢ 


precision that is so important to dependable 
magnetic data recording and reproduction. It 
is especially produced to meet the most exact- 
ing requirements for uniformity and freedom 
from microscopic imperfections. Available in 
Vy” to 2” widths, 1,225 to 5,000 feet. Write for 
Bulletin No. 207. 


The new EP Audiotape provides the extra . 


( 


WHAT'S NPI IN TAPE RECORDING 


Here’s a professional magnetic sound record- 
ing tape that offers a new high in permanence 
and durability. It can be used and stored un- 
der the most extreme conditions of temperature 
and humidity without any ill effects. For all 
practical purposes, it is virtually unbreakable. 
Now available on 1, 1/2 and 2 mil Mylar*, in 
standard sizes from 600 to 2,500 ft. Write for 


Bulletin No. 201. 


ly pe 


* 


magnetic re cording tape 


. ] ; : 
for telemetering, electronic compute rs 


and other specialized applications 


Audiotape, now available on green, blue or 
brown plastic base — and Audiotape reels in 
red, yellow, green, blue and clear plastic — 
provide instant identification that can simplify 
your cueing, filing, recording and playback 
problems. Write for Bulletin No. 209. 


AUDIO DEVICES, Inc. sxx. 


Dept. A4, 444 Madison Ave., New York 22, N. Y. 
Export Dept., 13 East 40th St., New York 16, N.Y., Cables *‘ARLAB"’ 
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FIRST IN A SERIES 


KNOW-HOW GETS RESULTS! 


Magic tricks may be a little out of our 
line . . . but tricky transformers are 
right up our alley! Take the time our 
chief engineer, (we call him Merlin) 
fooled the alchemists of a well known 
equipment manufacturer. They thought 
it impossible to develop prototypes of 
14 different transformers in just a few 
short weeks. (Others tried and failed 
to meet their rigid equipment specs 
plus MIL-T-27.) Without sleight-of-hand, 
ADC designed and delivered 14 sets 
of samples which received full quali- 
fication approval—and production 
quantities were delivered right on 
schedule. 


Magic? Not really, though our success 
almost cost us a good secretary. Seems 
our customer, convinced that Merlin 
was a wizard, sent him a book on 
parlor tricks. After reading it, Merlin 
wanted to see if sawing a woman in 
half wos as easy for him as designing 
and building transformers, filters, re- 
actors and chokes to your specification. 


We have a catalog, and who hasn't? But 
ours is unique —designed to help you select 
and specify iron core components for your 


particular circuits. 


Write for it today! 
AUDIO DEVELOPMENT COMPANY 
2833 13th Avenue So., Minneapolis, Minn. 
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UNIT PULSER 


Type 1217-A unit pulser is a compact 
source of pulse waveforms for the lab- 
oratory. It employs four basic circuit 
elements; a blocking oscillator, mono- 
stable multivibrator, limiter, and cath- 


ode follower-phase splitter. For most | 


applications, the self-contained oscilla- 
tor makes the unit independent of ex- 
ternal synchronizing signals. The wide 
range of pulse durations permits tran- 
sient studies on a large variety of net 
works and systems. The unit can be ap- 
plied in transient studies on passive net- 
works, square wave testing of amplifier 
systems, and as a source of pulse-modu- 
lation voltage for r-f signal generators 
and oscillators. General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 
Mass.—_TELE-TECH & ELECTRONIC 
INDUSTRIES 


WAVEGUIDE SWITCH 


Model 4426 waveguide switch is an elec- 
trically operated SPDT section of RG- 
50/U waveguide especially designed for 
switching commercial microwave relay 
transmitters and receivers. The design 
enables insertion of attenuator card into 


the disconnected member automatically, 
which provides a termination for the 
switched member and increases the iso- 
lation between arms to better than 60 
db. VSWR is less than 1.10 over a 17% 
bandwidth, and the entire unit is op- 
erated by a momentary pulse at 115 v., 
60 cps. power. Insertion loss through the 


| connected member is less than 0.1 db. 


Bogart Manufacturing Corp., 315 Seigel 
St.. Brooklyn, N. Y¥Y.—TELE-TECH & 
ELECTRONIC INDUSTRIES 
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DIALOG EQUALIZER 
TYPE 8533 


Pc otarpsaes 


...use in your present 
console... bring your 


equipment up to date... 


Now is the time to ’Freshen- 
up” your audio with new 
Cinema Equalizer Units. De- 
signed in convenient size 
they mount like a mixer 
control. Write today for 


catalog #12E. 


AEN 


CINEMA ENGINEERING CO. 


DIVISION AEROVOX CORPORATION 
1100 CHESTNUT STREET + BURBANK, CALIF. 


FACTORY REPRESENTATIVES 
THROUGHOUT THE NATION 


EXPORT AGENTS: Frazar & Hansen, Ltd. 
301 Clay St.- San Francisco, Calif.- U.S.A. 
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STORAGE CELLS 


The “Blue Point” line of “Silvercels” 
silver-zine storage cells incorporate ion 
exchange compounds used for the first 
time, it is said, and eliminate voltage 
dip characteristics on initial high-rate 
discharge and improve “charged stand” 


characteristics. Units of the _ line 
are available in most of the established 
capacity values, and have the same plas- 
tic cases as the “Silvercel” low-rate 
models. Yardney Electric Corp., 105-107 
Chambers St., New York 7, N. Y.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


CAPACITOR 


The Type VAC vacuum variable capaci- 
tor is designed for service in the ama- 
teur field. The unit has a capacity range 
of 4 to 40 nuf with a non-linear varia- 
tion that makes tuning easier at the 
low capacity end. Its rating of 42 amps. 
RMS at 10 KV peak (and 22 MC) makes 
it useful as a neutralizing capacitor in 
commercial applications. The voltage 
rating of 10 KV peak is determined at 
maximum capacity and increases rapidly 
as the plates are separated at lower ca- 
pacities. The unit is 5 in. long, 25¢ in. in 
diameter, and has a % in. diameter 
tuning shaft. Jennings Radio Manufac- 
turing Corp., P. O. Box 1278, San Jose 
8, Calif—TELE-TECH & ELECTRONIC 
INDUSTRIES 


COMPARATOR 


Model 60 impedance comparator has 
been designed for production line test- 
ing of resistors, capacitors, and induc- 
tors. The percentage deviation of the 
component under test from a standard 
component is read on a large meter. 
Four ranges are provided: 1%, 5%, 10%, 
and 20% full scale. One simple linear 
scale serves all ranges. No zero adjust- 
ment is required, and the range calibra- 
tion is performed by a built-in standard. 
Operating push buttons and relays are 
unnecessary. Component impedance 
from 1.0 ohm to 5 megohms at 60 eps. 
can be compared. Built-in regulator per- 
mits line voltage variations from 105- 
125 v., 60 cps. Dimensions 9 x 15 x 8 in. 
Industrial Test Equipment Co., 55 East 
11th St., New York, N. Y—TELE-TECH 
& ELECTRONIC INDUSTRIES 
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RELIABLE ELECTRON TUBES 


With electronic controls taking over more 
and more operational functions in military 
and industrial applications, it is becoming 
increasingly important that the electron 
tubes used be dependable under extremely 
severe conditions. This applies particularly 
to installations in aircraft where tubes must 
operate reliably at high altitudes, while 
subjected to continuous vibration, varying 
voltages and frequent shock. Because of 
their advanced design and construction... 
born of never-ceasing research and special 
production skills ... Bendix Red Bank Reli- 
able Electron Tubes have the dependability 
necessary to meet these severe operating 
conditions. You can depend on our long, 
specialized experience to give you the right 
answer ... for all types of regular as wellas 
special-purpose tube applications. Tubes can 
be supplied to both commercial and military 
specifications. Call on us for full details. 


Manufacturers of Special-Purpose Electron Tubes, Inverters, 
Dynamotors, Voltage Regulators and Fractional D. C. Motors 


DESIGNATION AND TYPE TYPICAL OPERATING CONDITIONS 
Proto- | Bendix | _ Base Heater Plate Voltage | 
Type type | No. | Description And Bulb Voltage | Per Plate | M.A. Load 
5838 6x5 | TeE-3 | Full Wave Octal 12.6 350 | 70 
| | Rectifier T-9 
5839 | 6X5 TE-2 | Full Wave Octal 26.5 30. | 70. | 
| Rectifier | T-9 
5852 | 6X5 TE-5 | FullWave | Octal 6.3 50. | 70. 
Rectifier | T-9 
5993 | 6X4 | TE-10| FullWave |  9-Pin 6.3 350 | 70. 
ta Rectifier Miniature | 
6106 5sy3 | TE-22 Full Wave | Octal 5.0 350 100 
Rectifier | T-9 | | 
l | 
Proto- — 7 Base Heater | Plate | Screen| Grid Plate | Power 
Type type Description And Bulb | Voltage | Voltage! Voltage vatas| | Current Output 


| 
5992 | 6V6 TE-8 | Beam Power Octal 
Amplifier | T-9 


+6094 | ry TE-18 | Beam Power| _9-Pin 
| 
| 


Amplifier 


—E —EEee ——_ 


9-Pin 


6385 | 2C51 | TE-21 | Double 
| 5670 | | 


EEE + + ee 


Miniature | 


Triode | Miniature 


6.3 | 250. | 250. | 12.5 |4000| 45. MA | 3.5W 


250 250 12.5 | 4500} 45.MA | 3.5W 


— a a oe 
6.3 150 — |—2.0 |5000) 8 MA — 


| dione 


*Tube Manufactured with Hard (Nonex) Glass for High Temperature Operation (Max. Bulb Temp. 300°C.) 


Ne, 


West Coast Sales and Service: 
117 E. Providencia Ave., Burbank, Calif. 


a Fed Genk 


EATONTOWN, N. J. 


7 2 ane MAy> 


DIVISION OF 
Bence 


AV/A toe: 


sa CORPORATION 
A, 


aS 
as 
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Export Sales: Bendix International Division, 
@ “205 East 42nd St., New York 17, N. Y. 


Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P. Q. 
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RMANCE 


DOSTER 


ELOPED 


Langevin 


Model 
Si6 


A 
a 
* 


Z 


requirements 
de margin! 


g-in, two stage, low noise, preamplifier or 
r use in radio and TV broadcast systems, 
systems. While important space saving has 
bf this amplifier, Langevin sacrificed none of 
pendability which make the Langevin Model 
erion of excellence. In fact performance char- 
improved. Included are such quality features 
nectors and push-button metering facilities. 


SPACE SAVING 
THAT REALLY COUNTS! 


61% reduction in volume per- 
mits mounting of 33 Model 
5116 units in the space re- 
quired by 12 of the very popu- 
lar Langevin Model 116-8. 

Photo below, illustrates the 
extremely compact racking 
possible with the new Model 
5116. Note complete accessi- 
bility and uncongested appear- 
ance. Units at extreme right 
are Langevin 5117 Program/ 
Monitor Amplifiers. 


Si iba aac dies ech iin Seah ih este oe a Sn i hs a 


WRITE TODAY— 


for complete data and 
specifications on the 
Langevin line of mini 
ature plug-in equip- 
ment including pro- 
gram, booster and 
monitor amplifiers, 
power supplies, etc 
Please address re- 
quests on company 
letterhead. 


LANGEVIN MANUFACTURING CORPORATION 
37 WEST 65th STREET, NEW YORK 23, N. Y. 


A SUBSIDIARY OF THE W. L. MAXSON CORPORATION 


Vari-Focal TV Lens 
(Continued from page 87) 


and spring-loading is similar to that 
described for the lens trolleys. 

The “zoom” action is produced by 
the rotation of a lead screw which 
moves the main carriage from one 
position to another while the neces- 
sary differential movement is ap- 
plied to the two inner lens trolleys, 
coupled through racks, gears and 
cams. 

The differential movement of the 
two inner lenses is provided by two 
identical plate cams which operate 
against ball bearing followers at- 
tached to the under side of the lens 
trolleys. The cams are provided with 
inner rims parallel] with their out- 
side contours and spring-operated 
rollers press against these. The re- 
action of the springs on the lens 
trolleys holds the cam _ followers 
firmly against the outer edges of the 
cams. The design of the spring- 
loaded mechanism is such that the 
compression of the springs remains 
constant, thus combining the ac- 
curacy of plate cams with the posi- 
tive action usually associated with 
tracked cams. 


Cams Rotate 


The cams are mounted on the 
main carriage on ball bearing arbors. 
On the underside of the carriage, 
helical gears are attached to the cam 
arbors. These gears mesh with racks 
secured to the base. Thus, as the 
carriage moves, the cams _ rotate, 
varying the spacing of the inner 
lens elements to maintain precise 
focus as focal length is varied. 

Movement of the main carriage 
is accomplished by a lead screw 
arranged parallel with one side of 
the carriage in ball bearings mounted 
on the side wall. A nut on the lead 
screw engages with a forked bracket 
on the main carriage in such a way 
that while linear motion is trans- 
mitted, the nut is free to float axially 
with respect to the carriage. The 
error in pitch normally associated 
with the production of a lead screw 
will, in this case, have no effect on 
the definition as focal length is 
varied. 


Motor Control 


The lead screw is driven through 
bevel gears which, in turn, are 
driven by a de motor through belt 
drive. Control of the motor is 
brought out to a leaf type switch 
mounted on a control box. Forward 
motion of the switch effectively in- 
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The name SYLVANIA on an Aluminized Picture Tube 
is an endorsement of dependability! It signifies that the 
tube has passed 781 quality-control tests, plus a series 
of final inspections after a 48-hour hold period. 


- 
N, 


’ : al P 
IViIVanid AIUMINIZE a Pictur 


U 


offer ll these Advantages 


+ More Usable Light Output resulting from reflec- 
tion of wanted light from back of screen. 

9. Better Picture Contrast and Increased Contrast 
Range due to elimination of reflected unwanted 
light from inside the tube. 

3. More Uniform Screen Color Tube for Tube be- 
cause of tighter screen color quality limits. 

s. Longer Screen Life due to the protection of alu- 
minum film on back of screen. 

= Greater Picture Brightness and Sharpness result 
from the elimination of electron “sticking.” 

6. Longer Tube Life due to a controlled degree of 
getter action in the aluminum film. 

Lower Aluminized Picture Tube Prices! 
Sylvania aluminized picture tube prices have now been 
reduced to slightly above regular television picture tube 
prices. Now you can offer your sets with 50% brighter 
pictures at practically no additional cost. For detailed 
data sheets drop a line to Dept. 4R-4405, Sylvania, 
today! 


LIGHTING - RADIO : 
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15 P i 
opular Sylvania Aluminized Tube Types 
AVAILABLE NOW 
Deflection 
| Type Hor. Angle 
17HP4 L 
o Es 
21ALP4A | Lo Es | rr 
21AMP4A| ae 
4A; Mag | Ma 
21EP4B* Mag M : 
a 
21FP4C* Lo Es ‘ia 
21WP4A Mag Mag 
21XP4A | Lo Es | Ma 
21YP4A loEs | m™ ; 
21ZP4B | Mag | = 
canon, 65° | 23 1/3 
24DP4A se | * 
24VP4A a ; va" 
27EP4 wd nb va 
27LP4 se . 1 
704 85° 24 23/6 
- | 4” 
— S 23 1/16” 
Cylindrical Face. All others have Spherical Face PI , : 
e Plates 
ieee Voltage Electrostatic 
gnetic S—Single lon Trap 


XN 


T 


YIVA 


yy Sylvania Electric Products Inc., 1740 Broadway, New York 19, New York 


ELEC 


In Canada: Sylvania Electric (Canada) Ltd 


University Tower Bldg., St. Catherine St., Montreal, P. Q. 
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A month or so ago we ran this advertisement. We’ve hada lot of replies-— 


a lot of dollar bills and 5 dollar bills. Yet, we've had a certain amount 


of confusion that we’d like to straighten out. 


aS a 


Cf 


st 
peat! 


a er 
In the first place, we don’t require that you pay five dollars for the 
privilege of buying a Sigma relay. The manual is designed to make 

available all we know about our products and their application. Itisa 

basic user’s manual for Sigma relays (not relays in general —we had to 
give one man’s money back on that one). If you do have use for sucha 


manual, the price includes one year’ 


7) 
u) 
I 
77) 
? 
4 
»] 
ao 
» 
Oo 
3 


n to whatever addi- 


tional pages are issued. After the first year, renewal is one dollar. 


For those that don’t know how interested they are in our products, we 
have a free four page bulletin highlighting the basic Sigma relay types. 
The next step from this is that, in response to a specific inquiry we will 
send, also free, the specific manual pages that we believe will apply 


to your problen,. 


The "Ink" offer stands. You get for one dollar a collection of our 
favorite correspondence which easily outdoes anything in the ads. (We get 


the opportunity to expose you to our a 


Q 

Ww 

9 
» 
3 


ain.) So far, no one’s asked 


for his dollar back. 


SIGMA INSTRUMENTS, iNC., 86 PEARL ST., SO. BRAINTREE, BOSTON 85, MASS. 


VARI-FOCAL TV LENS (Cont.) 


creases the focal length at a rate 
determined by the setting of a speed 
selector mounted on the same con- 
trol box. Backward motion of the 
switch decreases focal length 
Spring-loading returns the switch 
to a neutral position. Control of the 
drive motor is also brought out to a 
three-conductor Cannon connecto1 
on the underside of the lens housing 
to permit control of the “zoom” 
from any other location, for example, 
the camera “pan” handle, or camera 
control room. 


Drive-Motor Circuit 


Two switches open the drive motor 
circuit when the limit stop pins are 
approached by the lens trolleys. This 
prevents jarring the camera, causing 
visible picture displacement. The 
lens trolleys are actually brought to 
a halt by the friction of the motor. 

Focusing is accomplished by move- 
ment of the front lens element. The 
bracket carrying the lens cell slides 
on parallel rods, one locating direc- 
tionally and the other supporting. 
The movement is transmitted from 
a handwheel located on the side of 
the main case via a cable drive. 

The initial iris setting is done with 
a knob on the side of the main case. 
Rotation of this knob presets a 
mechanical linkage which then main- 
tains the preset aperture throughout 
the focal range by causing the op- 
erating pin of the iris to follow a 
prescribed incline. 


Available Apertures 


The highest apertures available 
through the complete focal range 
are as follows: In using the 3 to 15 
in. back lens element, f/3.0 is avail- 
able from 3 to 6.75 in. focal length. 
If the aperture is set at {/3.0 and 
the focal length is varied from the 
3 in. position past the 6.75 in. posi- 
tion, the aperture decreases linearly, 
reaching f/6.3 at the 15 in. focal 
length. Hence, f/6.3 is available 
throughout the entire range while 
{/3.0 may be used at _ focal 
lengths shorter than 6.75 in. When 
using the 6 to 30 in. back lens ele- 
ment, f/6.0 is available from 6 to 
13.5 in. focal length. If the aperture 
is set at f/6.0 and the focal length is 
varied from the 6 in. position past 
the 13.5 in. position, the aperture 
decreases linearly, reaching f/12.5 
at the 30 in. focal length. In this 
manner, f/12.5 is available through- 
out the entire focal range while the 
{/6.0 stop may be used at focal 
lengths shorter than 13.5 in. 
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Our engineering and manufacturing facilities can make our plant 
a vital extension of your plant. We make nothing but electron 
tubes—no sets—no equipment. We are completely independent, 
$O we are in a position to keep your plans in strict confidence—to 
work with you with as much loyalty and secrecy as if we were in 


your own organization. 


_-.JUNG-SOL ELECTRIC INC. 


Z| = at » Sales Offices: Atlanta, Chicago, Columbus, Culver City 
an Oo (Los Angeles), Dallas, Denver, Detroit, Newark, Seattle. 


TU NG-S Me \ -All-Glass Sealed Beam Lamps, Miniature Lamps, Signal Flashers, 
‘Picture Tube Electron Tubes and Semiconductor Products. 
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These 
transformers, developed by Triad: 
especially for voltage regulated Ss 
power supplies, cathode ray tub “Mi # 
supplies, preamplifiers, and VT> ‘Sam 
voltmeters, are among the more han : 


5) NEW Items if 
Triad’s NEW 1954 


Write for your copy of Catalog T; 


* scmnarma 


ower Supply 


ORMERS 


oo ae al 
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Catalog 


— it completely describes. 


TRANSFORMER CORP. 


ahi 
finest line of transforteham 


4055 Redwood Ave. Venice, Calif. 


Instrument Rectifiers 


(Continued from page 88) 


greater than the series combination 
of the forward resistance and meter 
resistance, and since the reverse re- 
sistance shunts this combination, its 


| effect upon voltage response is neg- 


ligible. Although the effect of the re- 


verse resistance can be neglected, 
| the rectifier forward resistance has a 


very pronounced effect upon voltage 


| response. As the ambient tempera- 
| ture decreases, the rectifier forward 
resistance increases in a logarith- | 
| mic ape and necessitates an in- 


2.0 * 


INPUT 


| | } 
} i 1 se 


-60 -40-20 O 20 40 60 80 100 
TEMPERATURE (°C) 
Fig. 3: Full seale deflection, full wave 


bridge with 0-1 ma, 100-ohm dc meter. (C) 
0.080-in. dia. cell; (D) 0.5-in.; (E) 0.187-in. 


crease of input voltage to maintain | 
a constant output indication. This | 
| undesirable effect can be reduced | 


by increasing the rectifier cell area. 
Referring to Fig. 1c, 


l 
ms R,, 
F = form factor 
E,,, = meter response 
E input voltage 
AR, = change of forward resist- 


ance with temperature. 
As the cell area increases the for- 
ward resistance decreases propor- 
tionally, and since AR, is directly 


| related to the initial value of R,, it 


too is decreased thereby reducing 
the variation of meter response as 
temperature changes. 

The variation of voltage response 
with temperature changes could also 
be reduced by using a meter with a 
larger internal resistance; however, 
if the unit must function as a milli- 
ameter, or as a multimeter, it would 
be desirable to maintain the overall 


| resistance of the basic unit as low as 


why get involved 


Go 


REEEORBEE 


he 


with dozens of 
equipment sources 


oA 
when Collins will 


supply a complete 


zp 


“mike to antenna” 
package of the finest 
equipment available? 


Be sure to get a 
Collins estimate 
before you order 
new equipment. 
Collins Broadcast 
experts can be 
reached at any of 
these offices 


855 35th St., N.E 

Cedar Rapids, Iowa 
11 W. 42nd Street 

New York 36, N. ¥ 
1930 Hi-line Drive 

Dallas, Texas 

2700 W. Olive Ave. 

Burbank, California 


Dogwood Road, Fountain City, 
Knoxville, Tenn. 
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Read the 
peasons 


e Stable-surface processed. 
e Hermetically sealed. 


e Every transistor periodically observed for two weeks on all 
parameters: alpha, I.., R11, R22, power gain and noise figure. 


e Low noise units observed for an hour of operation for 
any noise drift. 


e Only transistors stable within error of measurement are accepted. 


e Samples of each lot subjected to JAN 193 humidity and 
temperature cycling. 


RESULT? 


e Of thousands of RR., transistors in use in the field for about 
a year, over 99% are giving continuing service. 


If you have an 
application where audio 
transistors will fit, 
we'll be glad to discuss 
it without obligation. 
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NEW! 


Seletron and Germanium Division 


RADIO RECEPTOR COMPANY, inc. 


In Radio and Electronics Since 1922 
SALES DEPT.: 251 WEST 19TH STREET, NEW YORK 11, TEL.: WATKINS 4-3633 
Factories in Brooklyn, N.Y. 


Here are three unusual “helping hands” which will 
enable you to reduce many of your present production 
and control operations to push-button simplicity. Be- 
cause of their versatility, they will fire your imagina- 
tion—suggest challenging new ways to manufacture 
better products faster, at lower cost. 


Clippard Miniature Pneumatic Cylinders, for 
example, are so small they can be jig mounted 
On %e” centers, making them ideal for activating 
electrical contacts, valves or small work holding 
or feeding fixtures. In test operations (see jig illus- 
tration at right) they actually give an operator extra 
hands to work with thru use of a foot pedal air valve. 


If your manufacturing process involves the test- 
ing, sorting, grading or matching of resistors, the 
Clippard P. R. 5 Automatic Resistance Comparator 
will pay for itself very quickly, permitting you to 
compare unknown resistors with a standard resistor 
simply by touching them across two terminals. Work 
can be handled either by unskilled operator or auto- 
matic production set-up. 


The Clippard P. C. 4 Automatic Capacitance Com- 
parator is a companion instrument permitting you 
to accurately check, grade, sort or match up to 
8000 condensers of any type (10 mmfd to 1000 mfd) 
in one day. Either unskilled labor or automatic 
set-ups can be used. 


Write for catalogue sheets describing these ver- 
satile new “helping hands’’ to automation, and lit- 


erature showing how others are using them to pro-, 


duce higher quality products at lower cost, today! 


Cipperd 


INSTRUMENT LABORATORY, INC. 


7390 Colerain Road, Cincinnati 24, Ohio 


newest aids to 


AUTOMATION 


Clippard MINIATURE PNEUMATIC 
CYLINDERS (No. MAC 38), are 
shown above ina typical test jig 
set-up activating electrical con- 
tacts. Size of cylinders overall is 
256" X 7%" dia., stroke 344" maxi- 
mum, spring return piston. Op- 
erates on as little as 12 pounds 
air pressure. 


P. R. 5 AUTOMATIC RESISTANCE 
COMPARATOR permits unskilled 
operator or automatic set-up to 
test, grade, sort or match as 
many resistors a minute as can 
be touched across two front 
terminals. Range 100 ohms to 
100 megohms. Three scales of 
deviation from your standard: 
—5% to +5%, —25% to +30% 
or —50% to +100%. 


P. C. 4 AUTOMATIC CAPACITANCE 
COMPARATOR 0grades, sorts, 
checks or matches all types of 
condensers (10 mmfd to 1000 
mfd) at production speeds with 
laboratory accuracy. Requires 
no accessories other than the 
standard capacitor against 
which unknowns are to be com- 
pared. 


MANUFACTURERS OF R.F. COILS AND ELECTRONIC EQUIPMENT 


INSTRUMENT RECTIFIERS (Cont.) 


possible. An increase of meter re- 
sistance would also tend to increase 
the current variation with tempera- 
ture changes but this phenomenon 
will be discussed in detail later in 
the article. 

Current Response: The change of 
current with temperature as illus- 
trated in Fig. 3, varies directly with 
cell size. As the cell size is decreased, 
the current variation with temper- 
ature is minimized due to the in- 
crease in reverse resistance. This 
effect can be analyzed with the aid 
of the equivalent circuit of Fig. 1c. 


Ri Re 
R, R, 


As the temperature of the rectifier 
increases the resistance decreases, 
and at high temperature the reverse 
resistance decreases to a point where 
it can greatly effect the amount of 
input current required to produce 
full seale current deflection. The 
small diameter cells have a high re- 
verse resistance; therefore, this 
effect can be minimized. The current 
variation with temperature changes 
can also be reduced by decreasing 
the internal resistance of the meter, 
but this would tend to increase the 
voltage variation with temperature 
as explained earlier in the article. 

Efficiency: The term efficiency 
shall be defined as the ratio, in per- 
cent, of the D. C. output to the A. C. 
input current. Efficiency varies in- 
directly with cell area, that is, an in- 
crease in cell area will produce a de- 
crease in efficiency and vice versa. 
This variation can be analyzed with 
the aid of the equivalent circuit of 
figure 1(C). 


I,, (100) I,, (100) 
Ey, 
|  * R, 
rh. (1 tr 4 4 
100 1 
ike R, 
R, ' R, 


An increase in efficiency will re- 
sult with either a decrease of for- 
ward resistance or an increase of re- 
verse resistance. Since the meter 
resistance is relatively constant, the 
ratio of R,,/R, will decrease with 
an increase of reverse resistance 
tending to increase the efficiency; 
however, the ratio of R,;/R, will de- 
crease only if the increase of reverse 
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Top and Sub- 
mount Octal 
Sockets, G. P. or 
Mica Phenolic, 
15/4” or 1%” 
mounting centers. 


M Molded 
Tube Sockets 


for High Production 


Applications 


“J Lock'’ Type 
Miniature and 
Noval Socket and 
Shield Base Com- 
bination, G. P., 
Mica Phenolic or 
Ceramic Insula- 
tors. 


eee eb U0 0 Oe ee 0-e 00 e-0-0-0 6-6-0 66:06 5-4-8-5-8.82 °° 


Top and Sub- 
Mount Miniature 
and Noval Sock- 
ets, G. P., Mica 
Phenolic, Ceramic 
Insulators. 


“Snap-in'’ Type 
Miniature and 
Noval Sockets and 
Shield Base Com- 
bination, G. P. or 
Mica Phenolic. 


Miniature 
“Crimp-in’’ Sock- 
ets, G. P. Pheno- 
lic, with and with- 
out center shield. 


gen en 


Laminated wafer tube sockets 


Military tube and crystal sockets 


Other METHODE PRODUCTS include: Panel Connectors 


Printed circuit sockets 
Tube shields 


METHODE Manufacturing Corp. 


2021 West Churchill Street * Chicago 47, Illinois 


SubminiatureTube 
Sockets, 4, 5, 6,7 
and 8 pin sizes, 
Mica Phenolic. 


Actual Sizes 


Geared to produce Plastic and Metal Electronic Components We invite your inquiries 


TELE-TECH & ELECTRONIC INDUSTRIES * May 1954 


compact, 


THE JKO9 
CRYSTAL OVEN 


@ Only 1.28” dia.x1.70” high 
and weighs only 1.5 oz 


@ Minimum temperature gradi- 
ent at crystal. 


@Rapid warm up with no 
overshoot, 


@ Will meet a specification of 
75°+1°C over a temperature 
range of —55° to +70 C 


@ Economical and reliable be- 
cause design permits tooling 


for uniform production 


Thru “Thermaflow’’ Design* 


Temperature, like water, seeks 
its own level. Instead of trying 
to ‘dam up" heat within the 
oven, by use of massive heat 
retaining elements, the JKO9 
oven is designed to permit a 
uniform loss and uniform re- 
placement of heat. Heat is 
simply replaced as it is lost 
from the low mass, high con 
ductivity shell. And within this 
shell the crystal unit remains 
wrapped in a blanket of warm 
air. Because sufficient heat is 
always lost by the shell none 
need be yielded by the crystal 
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JKO9 Heat Exchange Pattern 


A COMPLETE LINE 
The JKO9 is the newest of the 


many frequency control units 
that comprise the JK line of 
Crystals for the Critical 


* A James Knights Patent. 
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AVAILABILITY 


brings you a 
light, economical 


new oven 


me KNIGHTS CO-md ) 


PRODUCTS 


Symbol of Service 


THROUGH RESEARCH 
STABILITY 
AVAILABILITY 


The compact, light, inexpensive JKO9 
matches the performance of many 
ovens employing multistage heaters 
and massive heat-retaining elements. 

It houses one or two crystals, plugs into 
an octal tube socket, is available with 
a choice of heater voltage from 6 to 28 
volts. It is another JK step in the 
advancement of miniaturization and 
extreme stability. Write us for complete 
engineering information. 


The James Knights Company Sandwich, Ill. 


INSTRUMENT RECTIFIERS (Cont.) 


resistance is greater than the in- 
crease of forward resistance. As the 
reverse resistance increases the effi- 
ciency tends to increase, and since 
reverse resistance varies indirectly 
with cell area, the efficiency will im- 
prove as the cell diameter decreases. 

The frequency response improves 
as the cell size decreases, and this 
phenomenon can be explained with 
the aid of the equivalent circuit of 
Fig. 1b and 1d. For all practical pur- 
poses the forward capacity of the 
rectifier, as well as the meter capac- 
ity and inductance can be neglected. 

Frequency response limits are 
normally defined as the frequency 
at which the power ratio is down 3 
db,; therefore, at this frequency the 
reactance of the network is equal to 
the resistance. 
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Therefore the frequency limit can be 
expressed as, 
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As the cell area decreases the fre- 
quency limit increases improving the 
frequency response of the unit. 

Summarizing the effect of cell 
area: A decrease in cell size pro- 
duces an improvement of frequency 
response, efficiency and reduces the 
variation of current with tempera- 
ture, whereas an increase of cell size 
only reduces the voltage variation 
with temperature. 

To increase the range of a volt- 
meter a specific resistance is inserted 
in series with the unit; therefore, its 
response is directly related to the 
current flowing through this re- 
sistance. Similarly, to increase the 
range of a milliammeter a specific 
resistance is shunted across the unit; 
therefore, its response is directly re- 
lated to the voltage across this 
specific resistance. 

If the requirement is a voltmeter 
only, a small diameter rectifier cell 
would be desirable because of its 


TE 


= 


BEVERLY HILLS, CAL. 


aa s L. Spraggins 
373 South Robertson 
Pa PHONE: Crestview 
: 5-1544 


f 


PLAINVILLE, CONN. 


Karl Dornish 
105 Farmington Ave 
PHONE. Plainville 653 


ATLANTA, GEORGIA 


ee dae Floyd Fausett & Son 
2380 Sewell Rd., S.W. 
PHONE: Amherst 6235 


Allen Woods 
3403 Broadway 


PHONE. Buckingham 
1-4200 


A 
INDIANA 


C. R. Booth 
Room 317 
4000 W. North Ave 


Chicago 39, Ill. 
PHONE: Capital 


7-2810 


MICHIGAN 


J. E. Vollmer 
24800 Winona Drive 
PHONE. Logan 1-6778 


MINNEAPOLIS 4, MINN. 


H M. Richardson 
9 East 22nd Street 
PHONE. GEneva 4078 


TELE-TECH & ELECTRONIC INDUSTRIES * May 1954 


iT PAYS 


TO ASK THE 
MAN 


KANSAS CITY 2, MO. 


M_E. Bettis 


4th Street ~~ 


These Stackpole sales engineering representa- 


tives can help you in many ways—from making 
cost-saving suggestions to providing engineering 
samples and helping you procure dependable, 
economical components to match your production 
requirements and scheduling. Write, wire or call 
the engineer in your territory next time you need 
any of the materials listed below. 
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variation of current with 
Similarly, if the re- 
quirement is a milliammeter only, 
a large diameter cell should be 
utilized because of its minimum 


minimum 
temperature. 


variation of voltage with temper- 
ature. However, if the unit must 
function not only as a current in- 
dicating device, but also as a volt- 
meter a compromise in cell size is 
required to produce the best overall 
results 


Airborne Conference 


(Continued from page 69) 


COMPUTER SESSION 
Moderator: M. $. McDowell, WADC-USAF. 


“Application of Cold Cathode Counting 
Tubes to Light Weight ee Digital 
Computer,” J. M. Mayer, USA 

“Programming of Navigational _ 
for an Airborne Digital Computer,’ R. M 
Gustin, USAF 

‘Automatic Plotting Computer for the Crash 
Rescue System,” A. A. Kunze, C. A. Strom, 
USAF 

“A Flight Data Computer,’ L. Bogdan, Cor- 
nell Aero. Lab 

“The TRADIC (Transistor-Digital) Phase I 
Computer,” J. R. Harris, Bell Labs 


SERVO SESSION 


Moderator: Ralph F. Redemske, Servo- 
mechanisms, Inc. 


“Experimental Evaluation of Amplitude-De- 
pendent Nonlinearities,’’ R. J. Mead, Good- 
year Aircraft 

“Synthesis of Carrier-Frequency Networks 
for Servomechanisms Phase-Lead Com- 
pensation,” T ‘. Mahoney, R. B. Wilcox, 
Raytheon 

“Rotating Components and Their Application 
to High Performance Systems, t. WN. 
Brown, Kearfott 

“Modern Trends in Electronic Fuel Quantity 
Gauging,’ R. J. Levine Minneman, 
Avien-Knickerbocker 

“Magnetic Amplifier Miniaturization,” F. 
Ainsworth, R. Heartz, Minneapolis-Honey- 
well 

“Cascading Resolvers,”’ L. Sc’seuer, Ford In- 
trument 


FORUM 
Moderator: W. R. G. Baker, GE. 


‘In the Challenge of the Jet Age, How Com- 
plex Can Military Electronics Equipment 
Get and Still be Practical, Maintainable 
and Tactically Effective?’’ Representing 
Electronic Equipment Manufacturers: Fred 
Henderson, WE. Arthur F. Van Dyke, 
RCA. John F. Byrne, Motorola. E. K. Fos- 
ter, Bendix. C. F. Draper, MIT. Represent- 
ing Electronic Equipment Users: Maj. Gen 
Clarence S. Irvine, USAF. Maj. Gen. Gor- 
don S. Blake, USAF. John Keto, USAF 
Henry C. Rempt, Lockheed. T. H. McNary, 
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CIRCUITS SESSION 
Moderator: Roy 0. Sather, USAF. 


Cathode Bypass Stabilization of Feedback 
Amplifiers,” G. M. Strauss, W. L. Maxson 
“A Simple Ground Range Sweep,” E. Vogel, 
NYU; R. Gilbert, W. L. Maxson 
“Circuits Designed to Amplify Closely 
Packed Pulses Over a Large Dynamic 
Range,’ S. Smith, J. Gerig, Melpar. 
“Smooth-Curve Function Generation Using 
Diodes,” J. J. Stone Jr., Battelle 
“Wideband F requency Discriminators for 
AFC Systems,” L. Mautner, Electronic 
Control Systems; L. S. Stokes, Hughes 
“Stabilization of Microwave Signal Genera- 
tors Through Tuning Techniques,” D. L 
Hockman, USAF; J. J. Brunelly Jr., USAF 
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ELECTRON TUBE SESSION | 


Moderator: C. R. Knight, Aeronautical Radio. 
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| contain a minimum of impuri- 
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| right” 
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for your requirements. 


Ferrites is our specialty. 

Tell us your requirements. . 
we'll gladly send samples for 
test. Chances are good that our 
Ferric Oxide ‘““Know How” can 
save you considerable time and 
money. Address Dept. 30, C. K. 
Williams & Co., Easton, Pa. 
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Easton, Pa. e¢ East St. Louis, Ill. 
Emeryville, Cal. 


IP — We also produce IRN Magnetic Iron 
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aluation of the Effects on Electron Tubes 
f Double Testing, Burning and Burning 
vith Vibration,” R. S. Whitlock, USAF. 
1cuum Tubes of High Reliability Under 
xtreme Environmental Conditions,” J. H. 
Vyman, Bendix 

ectron Tube Life and Reliability—Varia- 
ion of Life Performance with Usage Con- 
litions,”” M. A. Acheson, Sylvania. 

eliable Receiving Tubes Designed for 
,utomatic Production,” W. R. Wheeler, 
L. Evans, Sylvania 

dvance Work on Electron Tube Reliabil- 
y,” H. E. Sorg, Eitel-McCullough 


EQUIPMENT SESSION | 
Moderator: John F. Morrison, Bell Labs. 


n Electronic System for Zeroing the Elec- 
rostatic Charge on Aircraft,’ F. M. Pelton, 
ornell Aero. Lab. 

1e RAWIN, A Necessary Tool for Flight 
yperations,’’ John A. Doremus, Cardwell 
Ifg 

n — Automatic Frequency Control 
system for Pulse Receivers,’ R. W. How- 
ry, A. M. Sheeder, S. C. Stribling, RCA 

rifect of Alternating Power Characte ristics 
n Electronic Equipment Design,” J 
ramer, C. T. Anderson, GE 


NAVIGATION SESSION | 


Moderator: M. Barry Carlton, 
Office of Secy. of Defense 


viaterials Application Techniques for Air- 
sorne Electronic Equipment,” E. R. Gam- 
on, Stanford Research 
he Design of Versatile and Reliable Com- 
puting Components for Use in Flight 
raining Equipment,” R. M. Byrne, R. W 
Snyder, Goodyear Aircraft 
“Radar Reliability,” A. S. Baran, GE 
\irborne Radar as a Navigational Aid,’’ D 
Mannheimer, Sperry. 


MEASUREMENT SESSION 
Moderator: K. C. Black, Polytechnic Res. & Dev. 


An Automatic Test Set for DME Interroga- 
tor,” S. A. Rinkel, Polytechnic Res. & 
Dev 

; Measurement of Frequency During A Radar 
Pulse,’”’ H. P. Raabe, USAF 

“Recent Developments in Microwave Refrac- 
tometry,’”” D. Metcalf, C. M. Crain, Univ 

f Texas. 

“The Effect of the Variability Problem on 
the Validity of Magnetic Data for Mate- 
rials Used in Electronic Transformers,” 
W. T. Sackett Jr., C. F. Salt, Battelle. 
Evaluation of Electronic Test Equipment,” 
*. L. Frederick, E. E. Blanche, Frederick 
Research. 


ELECTRON TUBE SESSION II 


»derator: Mr. A. Piori, Office of Naval Research 
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Design and Performance of Two New UHF 
Pencil Triodes for High-Altitude Opera- 
tion,”” K. E. Hanft, W. E. Babcock, RCA 
Practical Considerations in the Design of 
Low-Microphonic Tubes,” T. M. Cunning- 
1am, RCA. 
omparison of Random Noise and Sinu- 
soidal Sweep Vibration Testing of Radio 
Cubes,” L. Feinstein, Sylvania. 
\ Tunable Millimeterwave Oscillator of the 
Wavelength Range 0.5 to 0.9 cm,’ M. O. 
Thurston, Ohio State Univ. 
Voltage-Tunable Centimeterwave Oscil- 
ator of the Barkhausen Type,’”’ M. Ueno- 
ara, E. M. Boone, Ohio State Univ. 
n RF Amplifier Tube for Airborne Com- 
nunications Receivers,” R. E. Moe, GE. 


EQUIPMENT SESSION II 
Moderator: John Woodward, RCA. 


\irborne UHF Communication Equipment,” 
H. Scheer, USAF. 

evelopment of Super Hi-Power Test Com- 

ponents ‘S’ Band,” Tore Anderson, Airtron 

ligh Capacity PTM-AM _ Telemeter,’ G 

Anderson, Radiation. 

linimizing Clutter Residue in a Scanning 

MTI Radar,” G. M. Kirkpatrick, M. M. 

Santa, GE. 

\dvancements in Pulse Radar Altimeters,”’ 

D. H. Westwood, RCA. 


NAVIGATION SESSION II 
Moderator: V. |. Weihe, Air Transport Assoc. 


Rotor Modulation in cain Receivers,” 
I. C. Gunning, US 

\ Flare Out Kitimeter System,” B. L. Sny- 
der, USAF. 

frajectory Precision Requirements for 
Automatic Landing,” J. L. Ryerson, USAF. 


(Continued on page 124) 
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Stone is much more versatile than our friend Willie, ring warrior 


We not only can punch our spiral wound small diameter paper 
tubes—we can notch ’em, slot ’em, fabricate ’em, and imprint ’em. 
It's also common knowledge that Stone’s custom-made yet 
mass-produced low cost spiral tubes of kraft, 


plastic films are especially noted for hi-dielectric strength and 


Stonized, a phenolic impregnated spiral tube, is best known for 


and good dimensional 


When you need small diameter tubes, Stone’s greater versatility 


and longer experience means better service at lower cost. 
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the better way” 


INSIST ON 
AMERICAN 
MICROPHONES 
D-33 Broadcast 
D-22 Public Address 


microphone co. 


370 South Fair Oaks Ave. * Pasadena, 1}, Calif. 
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oo new color stripe generator 
developed by RCA for use by 
TV stations facilitates installation of 
color receivers in homes despite the 
relatively few hours of color pro- 
gramming presently being aired. 
The new unit, costing approximately 
$500, will add a narrow color stripe 
to the station’s regular black-and- 
white signal. The color stripe, prac- 
tically unnoticeable on black-and- 
white receivers, will enable the 
serviceman who is making a color 
TV installation to determine 
whether the station’s color signal is 
reaching the receiver, after the set 
operation has been checked with the 
company’s new portable dot and 
color bar generator. 


How Stripe Generator Operates 


The color test generator is de- 
signed for insertion in the video line 
feeding the TV transmitter in such a 
way that the normal system opera- 
tion is not changed. The normal 
signal at this point in the system is 
a composite (video and sync) mono- 
chrome signal such as that shown 
in (a) of Fig. 1. The inserted color 
test generator does not change this 
basic signal at all but simply adds to 
it a small amount of color informa- 
tion. This information consists of (1) 
a color syne “burst” signal which ap- 
pears on the “back porch” of the 
regular monochrome sync pulse and 
(2) a short test “burst” of color sig- 
nal which is superimposed on the 
monochrome video signal at the 
right side of the raster as shown in 
(b) of Fig. 1. 

Monochrome receivers are rela- 
tively “blind” to these added signal 
components because most receivers 
have relatively low response at 3.6 
mc. In a color receiver, however, the 
color sync signal and color test burst 
signal operate to generate a single 
greenish-yellow bar (%4 to % in. 
wide) at the extreme righthand side 
of the picture. 

On a color receiver, this bar will 
appear with the color gain control 
advanced as for a normal color pic- 
‘ture. With the color control turned 
down, a normal b-w picture will re- 
sult. Naturally, during a color trans- 
mission the color bar will be deleted. 
On a monochrome _ transmission 
however—even for such brief peri- 
ods as station breaks (5-15 seconds) 
—this color bar will provide a color 
'test signal. If the color bar is not 


New Color Stripe 
Generator for TV Stations 


apparent in its true color and in- 
tensity, it will be an indication that 
additional work is needed at that 
location, apart from the receiver. 
This work (antenna change, reloca- 
tion or reorientation, distribution 
check, termination, etc.) could well 
be scheduled before the next trans- 
mission of the color bar. 


Generator Construction 


The RCA Type WA-8A Color 
Stripe Generator is built on an 834 
in. wide bathtub chassis designed 
for standard rack mounting. It em- 
ploys 11 tubes, two of which are 
used in the self-contained power 
supply. 

A block diagram of the WA-8A 
Generator is shown in Fig. 2. Re- 
ferring to this diagram the operation 
is as follows: 

The input video signal is fed to a 
“syne separator” which amplifies the 
signal, then strips off the picture part 


Adjustable 
Test Burst ™. 


(a) Input Signal (b) Output Signal 


Fig. 1: Color signals added .to video by test 
generator in line feeding the TV transmiiter 


of the signal, leaving only the sync 
signal to be passed on. 

The “pulse width discriminator,” 
to which the signal is next fed, 
blocks off the equalizing and ver- 
tical syne pulses, leaving only the 
horizontal syne pulses. 

The separated horizontal syne 
pulses are used in two ways. First, 
they are fed to a “burst keyer am- 
plifier and shaper” which amplifies 
and shapes these pulses and passes 
them on to a “gate” circuit. Here 
these pulses allow bursts of sub 
carrier frequency to go through to 
the putput amplifier at just the right 
time for these bursts to appear on 
the back porch of the standard 
monochrome horizontal sync signals. 

The second use made of the sepa- 
rated horizontal pulses is to trigger 
a “delay” circuit which in turn trig- 
gers a “picture stripe keyer.” The 
amount of delay determines the 
position of the color stripe on the 
picture. The “picture stripe keyer” 
is also variable so that the width of 
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PORTABLE CAMERA MOUNT 


HOUSTON-FEARLESS 
ALL-METAL TRIPOD 


Combines extreme rug- 
gedness, adaptability, 
rigidity, ease of opera- 
tion and portability not 
found in any other tri- 
pod. For studio or field 
use. Levels automatic- 
ally. Tubular steel legs 
are easily adjusted for 
height —lock positively 
to prevent slipping. 
Folds compactly. Two 
sizes: % and full length. 


Ge etme 2 
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HOUSTON-FEARLESS 
FRICTION HEAD 


Provides smooth, easy 
panning and tilting of TV 
cameras. Pans 360° on 
ball bearings. Tilts 45° 
up or down with camera 
counterbalanced at all 
times. Variable drag and 
brake are provided on 
both pan and tilt. Adjust- 
able iadié Fits Hous- 


ton-Fearless and other 
standard tripods, pedes- 
tals, dollies and cranes. 


HOUSTON-FEARLESS TRIPOD DOLLY 


Gives convenient mobility to tripod- 
mounted television cameras. In the studio, 
it offers a rapid means of moving camera. 
Wheels swivel for maneuverability or can 
be locked parallel for straight line track- 
ing. In field, provides easy means for 
positioning camera. Strong, lightweight 
tubular steel. Folds compactly. 


s, VA 
Shee 

THE HOUSTON-FEARLESS CORP. 
11805 W. Olympic Bivd., Los Angeles 64, Calif. 

; Please send catalogs on [] Friction Head [] Tripod 
C) Tripod dolly Panoram dolly [) TV Cranes 

: ] Camera pedestals [) Film Processors [] Remote 
control parabola. 
Name — incisal 


Station or firm 


Cf _, ‘ e ce ress 
Co yfrord lion e a 


Zone___State 
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No. 1040 VACUUM 
TUBE VOLTMETER. 
Self contained — A.C. 
operated. High imped- 
ance — wide frequency. 
For use at audio and 
supersonic frequencies. 


No. 1010A COMPAR-; 
ISON BRIDGE. Self 
contained — A.C. op- 
erated. Ideal for labo-’ 
ratory and production 
testing of resistors, 
condensers and induc- 
tors. 


No. 10208 MEGOHM- 
METER. DIRECT 
READING. Self con- 
tained—A.C. operated. 
Electronically regulated 
supply, | megohm to 
2 million megohms. 


No. 1060 VACUUM 
TUBE VOLTMETER. A 
50 megohm input im- 
pedance wide frequen- 
cy range V.M. for use 
at audio and super- 
sonic frequencies. 


No. 1030 LOW FRE- 
UENCY ‘'O"’ INDI- 
ATOR. DIRECT 

READING. Measures 

"QO" factor of coils, 

also inductances, dis- 

tributed capacity, im- 

pedances and dielectric 

loss. 


No. 1110A_ INCRE. 
MENTAL INDUC- 
TANCE BRIDGE. For 
accurate testing of 
communication and tel- 
evision components un- 
der load conditions. 


TRANSFORMERS & FILTERS 


TOROIDAL INDUC- 
TORS. 60 CPS to | 
MC. Also miniature in- 
ductors from 1000 CPS 
to 100 KC. - 


MILITARY PULSE 
TRANSFORMERS. Con- 
structed to MIL - T - 
27 «specifications. De- 
signed for optimum 
pulse performance. 


MINIATURE AUDIO. 
Hermetically sealed — 
constructed in accord- 
ance with MIL -T - 27 
specifications. 


HERMETICALLY 
SEALED COMPO- 
NENTS. Constructed in 
accordance with MIL - 
T - 27 specifications. 


N 


PRECISION FILTERS. 
10 CPS to I MC. 


HIGH FIDELITY. '/. DB 
20 CPS to 30 KC. 


COMPLETE CATALOG ON REQUEST 


FREED TRANSFORMER C0., INC. 


1726 Weirfield St. 
\ Brooklyn (Ridgewood) 27, N. Y. 
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STRIPE GENERATOR (Cont.) 


the stripe also may be varied. 

The output of this keyer goes to a 
“sate” which allows bursts of sub- 
carrier frequency to be passed to the 
putput amplifier. The timing and 
duration of these bursts depends on 
the setting of the delay and the 
keyer. Ordinarily these bursts are of 
very short duration and appear at 
the end of the raster as shown in 
(b) of Fig. 1. 

The subcarrier oscillator which is 
the heart of the WA-8A Generator 
is a crystal-controlled oscillator 
which is not locked to the picture 
syne signals. However, it is mounted 
in a heat-controlled chamber so that 
it maintains its frequency of 3.58 
Mc within sufficient limits for the 
purpose. 


Sub carrier 
Keyer Oscillator 


4 Amp! fier 


Fig. 2: Block diagram of WA-8A_ generator 


The output of the two “gate” cir- 
cuits are fed into an amplifier, the 
output of which is loosely coupled 
to the signal line. 

It will be noted that there is a 
straight-through circuit from input 
to output. Thus a failure in this unit 
will not interrupt regular mono- 
chrome operation. The switch from 
normal b-w to b-w plus color stripe 
is effected simply by applying B+- 
voltage to the output amplifier and 
oscillator. 


AIRBORNE CONFERENCE 


(Continued from page 121) 


“The Effects of R-F Phase Shifts on Delay 
Accuracies in Precision Ranging Systems,” 
R. E. Williams, D. F. Gumb, Melpar. 

“Navigation of Aircraft by Intermittent 
Commands from Ground Based Equip- 
ment,” D. V. Gnau, Cornell Aero. Lab. 

“Electronic Simulators for Study of Aircraft 
Flight — S. L. McDonough, Cornell 
Aero. Lab 


ENVIRONMENTAL CONDITIONS SESSION 
Moderator: John C. Wightman, WADC-USAF. 


“Armament Electronics Installation Require- 
ments Based on Human, Operational and 
Logistical Factors,’ L. Easley, USAF. 

“Aspects of Missile Vibration Requirements 
Viewed from the Standpoint of Electronic 
Equipment Design,” J. A. Hohos, W. H. 
Eggerton, Melpar. 

“Effects of Non-Periodic Vibration on Elec- 
tronic Equipment,” C. R. Gates, Cal. Tech. 

“Military Electronic Equipment Environ- 
ments,’”’ K. D. Wuerl, USAF. 

“A Sound Chamber for Environmental Test- 
ing of Small Electronic Components at 
High Intensities,’ F. Mintz, M. B. Levine, 
Armour. 
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WHAT GOES ON 
INSIDE? 


When you choose a turns-count- 
ing dial, remember that it’s a 
mighty important adjunct to “‘the 
works”... for it tells you what is 
going on inside...where it counts. 
The DUODIAL* counts the turns 
of a multi-turn component accu- 
rately...to a hundredth of a turn. 
And it does this so well that it is 
being used in all sorts of electri- 
cal, mechanical, hydraulic and 
pneumatic applications. 


How It Works... The DUODIAL con- 
sists of two coaxial dials...the 
inner dial is calibrated to count 


‘hundredths of each turn...and 
| drives the outer dial which counts 


the number of completed turns. 
Thus, if the outer dial reads 4 and 


| the inner dial 37, the reading is 4 


complete turns plus 37 hun- 
dredths of the fifth turn (4.37 
turns). The inner dial and inte- 
gral knob are fastened directly to 
the shaft of the rotating device... 
the critical readings of the inner 
dial are, therefore, free from 
backlash. 

Also...since the DUODIAL can 
be rotated by either the knob or 
the shaft...it will set a device to 
a desired number of turns...or 
will count precisely the full and 
partial revolutions of a power- 
driven device. 

DUODIALS are cleanly designed, 
attractively finished, in a variety 
of types and sizes...several with 
locking mechanisms. 


Data File... For information and 
specifications on all DUODIALS, 
write to Helipot Corporation, a 
division of Beckman Instru- 
ments, Inc., South Pasadena, Cal- 
ifornia. Ask for Data File 503. 


*T.M. REG 250 


Helipot makes a complete line of 
single-turn and multi-turn preci- 
sion potentiometers, and turns- 
counting DUODIALS. Many models 
are regularly carried in stock for 
immediate shipment. 
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LEADING MANUFACTURERS 

are using space in this issue to acquaint you 
with their products. Perhaps you want 
more information on some of them—one one or 
two, or possibly a score. You can cover all of 
your needs with the cards below. They are 
convenient and postfree. 


Attenuation networks, plug-in—Daven Co. 
Amplifiers, broadcast—Langevin Mfg. Corp. 

Audio, equalizer units for—Cinema Engineering Co. 
Automation aids—Clippard Instrument Lab., Inc. 
Broadcast accessories—General Electric Co. 

Broadcast equipment—Collins Radio Co. 

Broadcast equipment, full line of—Radio Corp. of America 
Broadcast equipment, TV—Standard Electronics Corp. 
Capacitors, filters—Aerovox Corp. 

Capacitors, full line of—Electro Motive Mfg. Co., Inc. 
Capacitors, glass trimmer—Corning Glass Works 
Capacitors, high voltage disc—Radio Materials Corp. 
Capacitors, plug-in—Potter Co. 

Capacitors, subminiature—P. R. Mallory & Co., Inc. 
Capacitors, tubular—Cornell-Dubilier Electric Corp. 
Ceramics, die-pressed—American Lava Corp. 

Coaxial cable—Phelps Dodge Copper Products Corp. 
Coaxial cable, low loss—Transradio Ltd. 

Coils, r-f and i-f—Gramer Transformer Corp. 

Color TV, broadcast equipment for—Polarad Electronics Corp. 
Color TV, components for—Raypar Inc. 

Color TV broadcast equipment—General Electric Co. 
Color TV, signal generator for—Telechrome Inc. 
Color TV, voltage regulators for—Victoreen Instrument Co. 
Connectors—American Phenolic Corp. 
Connectors—Ilsco Copper Tube & Products, Inc. 
Connectors & cables—Alden Products Co. 

Cores, silicon steel—Arnold Engineering Co. 

Crystal oven—James Knights Co. 

Crystals, frequency control—Midland Mfg. Co., Inc. 
Diodes, computer type—Hughes Aircraft Co. 

Diodes, germanium—Federal Telephone & Radio Co. 
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Use the convenient postage- 
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321 Diodes, germanium—General Electric Co. 

322 =Diedes, germanium—Transistor Products, Inc. 

323 =©Diodes, silicon junction—Texas Instruments Inc. 

324 Dollies, all-directional—Ceco Distributing Corp. 

325 Drilling tools, abrasive—S. S. White Dental Mfg. Co. 

326 Dynamometer, precision—George Scherr Co., Inc. 

327. Engineering—Fairchild Engine & Airplane Corp. 

328 Engineering personnel—Collins Radio Co. 

329 Engineering personnel—Federal Telecommunication Labs. 
330 Engineering personnel—Hughes Research & Dev. Labs. 
330A Engineering personnel—Lockheed Aircraft Corp. 

331 Engineering personnel—Melpar, Inc. 

332 = Ferrite materials—C. K. Williams & Co. 

332A Frequency multiplier, microwave—Gertsch Products, Inc. 
333 «= Fuses, all types—Bussmann Mfg. Co. 

333A Generator, pulse—General Radio Co. 

334 Generating equipment, power—Bogue Electric Mfg. Co. 
334A Generating equipment, power—D. W. Onan & Sons Inc. 
335 Generator, UHF-TV Signal—Measurements Corp. 

336 Generator, UHF Sweep—New London Instrument Co. 
337 Guided missile research—Bell Telephone Labs. 

338 Impulse counter, magnetico—Kellogg Switchboard & Supply Co. 
339 Indexing machines—Eisler Engrg. Co., Inc. 

340 = Instrumentation, controls and—Kollsman Instrument Corp. 
341 =Klystrons, high gain—LEitel-McCullough, Inc. 

342 Lamps, filament and neon-glow—General Electric Co. 
343° «=Lugs; terminale—Citation Products Co. 


Listings continued on next page > > > 


Use these postage-free cards to get further information 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 
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344 Manual of plastic laminates—Synthane Corp. 

345 Mechanical differential—Ford Instrument Co. 

345A Meters, ruggedized panel—DeJur-Amsco Corp. 

346 Microphones—American Microphone Co. 

347 Microphones, dynamic—Turner Co. 

348 Microphones, stands and booms for—Atlas Sound Corp. 
348A Microwave equipment for color TV—Raytheon Mfg. Co. 
349 Pilot Lights—E. F. Johnson Co. 

350 Pliers, all types of—Mathias Klein & Sons 

351 Plugs; sockets—H. B. Jones Div., Cinch Mfg. Corp. 
351A Potentiometers—DeJur-Amsco Corp. 

352 Potentiometers, full line of—Chicago Telephone Supply Corp. 
352A Power supplies, rotary—Carter Motor Co. 

353 Printed circuits, connectors for—Harvey Hubbell, Inc. 
353A Recorder, graphic—Librascobe, Inc. 

353B Recording tape, magnetic—Audio Devices, Inc. 

354 Rectifiers, plug-in selenium—Sarkes Tarzian, Inc. 
354A Relay manual—Sigma Instruments, Inc. 

355 Relays, thermostatic delay—Amperite Co. Inc. 

356 Relays, time delay—Thomas A. Edison Inc. 

356A Relays, vibration resistant—Hart Mfg. Co. 

357 Resistors; capacitors; switches—Stackpole Carbon Co. 
358 Resistors, psulated—Shallcross Mfg. Co. 

359 Resistors, film-type—Sprague Electric Co. 

360 Resistors, precision—S. S. White Dental Mfg. Co. 

360A Resistors, subminiature—Resistance Products Co. 

361 Servo systems, assemblies for—Transicoil Corp. 

362 Sockets, connectors and tube—Elco Corp. 

363 Solder—Kester Solder Co. 

364 Spectrum analyzer—Garod Radio Corp. 

364A Stamps, vinylite marking—Krengel Mfg. Co., Inc. 
364B Switches, crossbar—James Cunningham, Son & Co., Inc. 
365 Switch instru t—Shallcross Mfg. Co. 

366 Tape recorders, magnetic—Magnecord, Inc. 

366A Tape splicer, recording—Alonge Products, Inc. 

367 Tapes, nylon—Gudebrod Bros. Silk Co., Inc. 

368 Test instruments; filters—Freed Transformer Co., Inc. 
369 Test tape, audio fidelity—Dubbings Co., Inc. 

369A Test equipment—Hewlett-Packard Co. 
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Toroidal coile—Communication Accessories Co. 

Toroidal transformers—Burnell & Co. 

Towers, broadcast—Stainless, Inc. 

Towers, broadcasting—Blaw-Knox Co. 
Transformers—Peerless Div., Altec Lansing Corp. 
Transformers, custom built—Airdesign, Inc. 

Transformers; filters; chokes—Audio Development Co. 
Transformers, fily-back—Heppner Mfg. Co. 

Transformer, power supply—Triad Transformer Corp. 
Transformers, precision—Thermador Electrical Mfg. Co. 
Transformers, pulse—Sprague Electric Co. 
Transistors—Raytheon Mfg. Co. 

Transistors, audio—Radio Receptor Co., Inc. 

Transmitter, AM broadcast—Continental Electronics Mfg. Co. 
Tripods; dollies, portable—Houston Fearless Corp. 

Tube, decade-counter—Sylvania Electric Products Inc. 

Tube sockets—Cinch Manufacturing Corp. 

Tube sockets, molded—Methode Mfg. Corp. 

Tubes for airborne equip.—Bendix Aviation Corp., Red Bank Div. 
Tubes, aluminized TV picture—Sylvania Electric Products Inc. 
Tubes, lamps, semiconductore—Tung-Sol Electric Inc. 

Tubes, receiving—Radio Corp. of America 

Tubing, impregnated paper—Precision Paper Tube Co. 
Tubing, impregnated paper—Stone Paper Tube Co. 

Tubing, paper base phenolice—Cleveland Container Co. 
Turns-counting dial—Helipot Corp. 

TV broadcast, special equipment for—Radio Corp. of America 
TV broadcasting, scanner for—Phileo Corp. 

TV cameras and equipment—General Precision Lab., Inc. 

TV film chain—Allen B. DuMont Labs., Inc. 

TV film chain—General Precision Lab., Inc 

TV film equipment—Berndt-Bach, Inc. 

UHF-TV, waveguide installation for—Prodelin Inc. 
Vibrators—P. R. Mallory & Co., Inc. 

Voltmeters, electrostatic—Sensitive Research Instrument Corp. 
Wire and cable—Chester Cable Corp. 

Wire and cable—Phalo Plastics Corp. 

Wire, resistance—Kanthal Corp. 
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Video Recorder 


(Continued from page 77) 


sitive and negative halves of this 
gnal represent bits of picture in- 
rmation. This alternating rate is 
69 Kc. Consequently, each head 
ecords 339,000 bits per second and 
ince there are ten heads the system 
; capable of recording 3,390,000 bits 
er second, or video signal informa- 
on up to 1.60 mc. 

It is not necessary to employ bias 
n this form of recording since the 
linimum signal amplitude remains 
ufficiently high to result in linear 
mplitude response. 


Playback Action 


On playback each of the ten video 
heads is excited by a strong carrier 
frequency rate of 169 Kc, amplitude 
modulated in accordance with the 
original video information. By 
means of a full wave rectifier, each 
signal is converted at the output of 
its pre-amplifier from 169 Kc ac to 
de with a strong 339 Kc component. 
This rate is used to control the 
sampling pulse generation and tim- 
ing since it exists even at minimum 
signal levels. Thereby a 339 kc 
pulse of 0.15 usec is formed. By 
means of a delay line this sequen- 
tially samples the rectified outputs 
of the various tracks by operating 
switches whose outputs are in 
parallel on a video bus. This video 
bus thereby receives a recreation of 
the original video signal. Such a 

ignal contains a strong switching 
‘omponent at the rate of 3.39 mc, 
but this gives a half tone character- 
stic to the picture which is agree- 
ibly acceptable in the laboratory, 
ilthough not directly suitable for 
['V broadcast transmission. 

It has been pointed out that the 
ampling pulse is of 0.15 usec dura- 
ion but the highest sampling rate 
f the video signal is 0.34 usec. 
There is consequently a dead time 
f 0.19 usec between samples when 

| 10 reading is taken. By shifting the 
| ime of sampling of the entire sys- 
em such that it is alternately 
i lelayed between zero and 0.19 usec 
| t a 15-cycle rate, the entire field 
| f the picture may be effectively 
| nade up of twice as many samples. 
| This results in a high definition 
| jicture which appears to the eye to 
| ontain detail well beyond that of 
| 3.39 mc image. This is partly due 
: » the fact that the sampling tech- 
| ique with its sharp edges results 
| n a crispening effect since there 
| an be no smear in this type of 
] ecording. Generally, no flicker is 
\bserved from employing this tech- 
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PLUG-IN CAPACITORS 


fit YOUR NEEDS... 


@ easy field replacement 

@ rugged and dependable 

@ withstand 100°C temperature 
@ moisture and humidity proof 
@ vibration proof 


@ capacitors and special networks 


Everything you want and need in plug-in capacitors you get with POTTER. 


Here are quality components designed and built for longtime, dependable 


. and when field 


sary, non-technical personnel can 


performance . . 


replacement eventually becomes neces- 


make the change eastly, instantly, surely. 


Yes, if your product calls for plug-ins, your call should be for POTTER 


ee 


a 


erm 


SPECIALISTS IN FIXED 
PAPER CAPACITORS 
SINCE 1925 


e WRITE FOR CATALOG 21-F. 


otter 


COMPAR Y 


1950 SHERIDAN ROAD 
NORTH CHICAGO, ILL. 


re-trace time 


—~ assures 
FLYBACKS designed to your 


| exact specifications — 
built for EXTRA years of trouble-free performance. 
i. 
§ 
o_ 


orednemnatns \ a 
4 | 


FAST SERVICE 


on your requirements: Heppner has 


PALL IO” 


2 airplanes and 6 pilots in the 


Sales and Engineering Departments. 
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; SPECIALISTS IN ELECTRO-MAGNETIC DEVICES 


John J. Kopple 


Representative 
60 E. 4 New York 17, N. Y. 
James C. Muggleworth 

506 Richey Ave., W. Collingswood, N. J. 


Ralph Haffey 


| MANUFACTURING COMPANY —~ & &1.U.5.27, Coldwater Fd., 


| t. Wayne8, Indiana 
inois (50 Miles Northwest of Chicago) 
Round Lake, Illinois (50 M rthwest of Chicag ao ite Sonate. 


408 So. Alvarado St., Los Angeles, Calif. 


Phone: 6-2161 
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VIDEO RECORDER (Cont.) 


nique, but there are times on sharp 
edges when the 15-cycle rate be- 
comes noticeable. 

To be transmissible, the signal 
must have a high duty cycle. To 
achieve this we have constructed 
units which find application at the 
output of the video bus and which 
read only the peak value of succes- 
sive samples. Thereby the picture 
is brought to an average energy 
level, the same as that of a custo- 
mary signal. This “boxcarring”, or 
dot connecting device, when used 
with the 15-cycle shift results in 
a picture having a fairly indeter- 
minate high frequency cut-off, lying 
between 1.69 and 3.39 mc. 

Sound is recorded in one track 
by means of a high quality FM 
system. A carrier of 100 Kc is modu- 
lated through wide deviation from 
50 to 150 Kc. On playback this re- 
sults in better than 65 db signal-to- 
noise ratio measured below 12% 
harmonic distortion. 

The tape drive mechanism is 
shown in Fig. 3. 

The machine occupies a floor area 
of 40 by 26 in. It operates the tape 
at 100 in./sec. It can accommodate 
reels of tape providing more than 
16 minutes of continuous recording. 
Thus, sufficient overlap time is al- 
lowed for starting a second machine 
where half-hour programs are re- 
broadcast. 


Tape Operation 


In operation, tape unwinds from 
the left spindle, past the capstan 
drive and head assembly to be taken 
up on the right hub. Rolls of tape 
are essentially self-supporting. No 
reels are required for half inch tape. 
For rewinding at high speed, a 
“tight winder” is employed. No 
equipment other than drive motors 
is concealed in the cabinet. 

The VTR system employs stand- 
ard brown oxide tape, slit into 
one-half inch width, rather than 
usual quarter-inch. This is an ace- 
tate base tape coated with standard 
coercivity iron oxide. Economy of 
volume is promised by use of a 
thinner base stock known as “My- 
lar,’ a new DuPont plastic. 

As of today, flicker is consider- 
ably reduced, later jitter is non- 
existent, the screen pattern has 
been rendered far more view worthy 
and ghosts are virtually suppressed. 
Ghosts will be suppressed and 
picture detail will be enhanced by 
resorting to a higher sampling rate, 
before our system is introduced in 
the TV broadcasting field. 

To be in the future acceptable to 
television stations, the magnetic 
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video recorder must be capable of 
handling color signals with similar 
fidelity. Construction of our first 
color recorder is in progress. 

Since sight and sound signals are 
recorded side by side on one tape, 
a single cut with scissors edits 
both without disturbing synchron- 
ization. Splicing is accomplished by 
use of the familiar pressure sensitive 
adhesive tape. 

A logical objection to editing 
magnetic tracks—video or sound— 
is that the editor has no visual guide. 
The problem is not as formidable 
as it may appear. Workable tech- 
niques for general cutting have been 
devised. We have often assembled 
material from various reels with 
complete success. However, an edit- 
ing device will be provided. It will 
enable any single “frame” to be 
observed as a picture on the monitor 
tube for as long as the editor wishes, 
before determining his course of 
action. By this means, and by con- 
tinuous reproduction of sound as- 
sociated with the particular frame 
in view, editing will be rendered as 
simple as in editing film. 

For a description of a different video recording 
system, see ‘‘Recording TV on Magnetic Tape,’ 


Jan. 1954 TELE-TECH & ELECTRONIC INDUS- 
rRIES, page 81. 


Missile Connectors 
(Continued from page 71) 


the point in which its travel arc is 
such that it swings free. After it 
clears the missile, the plug and sup- 
porting arms, through spring-load- 
ing, retract to an out-of-the-way 
position. 

As in the other phases of missile 
connector development, the contract 
design is controlled by the applica- 
tion. These have envolved two dis- 
tinct groups: Group (A) includes 
contacts of the conventional “pin” 
and “socket” types. See Fig. 7 and 
8. Because of this mating action, it 
is relatively simple to provide co- 
axial or heavy duty contacts as de- 
sired. In general, Group (A) con- 
tacts are restricted in their use to 
those connectors having the inter- 
lock feature, or to those installa- 
tions where ejection of the plug is 
instantaneous and in a _ direction 
parallel to the longitudinal axis of 
the contacts. 

Group (B) contacts are adapted 
for use in either interlock or motion 
actuated installations which com- 
prise a group of unusual, articulated 
butt-type contacts. The novel fea- 
ture of this contact is that the en- 
gaging end consists of a flat button, 
while the terminal end has a solder 


‘it’s easy 

fo cut, 
shape or \ 
drill hard, 7 
brittle 
materials... 
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| WITH THE bY; 4 
= 


The ‘‘Airbrasive’’ Unit can be 
operated manually or automati- 
cally. It’s ideal for both labora- 
tory and production line work. 


‘INDUSTRIAL “AJRBRASIJVE” PROCESS 


With this revolutionary new cutting 
technique, a tiny stream of finely 
graded abrasive particles traveling 
at ultra high speeds does the work. 
There’s no heat, no shock and no 
vibration. Consequently, the crystal- 
line structure and other character- 
istics of the material remain unaf- 
fected. What’s more, the process is 
fast and accurate and can be readily 
controlled. 


Shown above is one of the many ap- 
plications on which the “Airbrasive” 
| process has been successfully used. 

In this case, the problem was to drill 

contact depressions .030” in diam- 
| eter and .015” deep in a quartz disc. 
| With the “Airbrasive” process, this 
| was just another routine operation! 


GET THE FACTS. BULLETIN 5307 has full in- 
formation on where and how the “Airbrasive” 
| process can be used. Send for your copy today. 


The “Airbrasive” process has solved 
many such “problem” jobs for elec- 
tronics manufacturers — many of 
them considered impossible to do by 
conventional means. It has proved 
to be highly successful in cutting 
germanium and other hard, brittle 
materials—in “trimming” resistance 
elements on printed circuits—in re- 
moving deposited surface coatings 
and in shaping fragile crystals 
used in neutron diffraction work. 


Perhaps you have a similar problem. 
Why not arrange for a demonstra- 
tion at our New York or California 
office. Or —if you prefer — we'll 
conduct tests on your samples and 
advise you as to the suitability of 
the process for your needs. 


© ge e 
ne i hie INDUSTRIAL DIVISION 


DENTAL MFG. CO. 


Dept. QB, 10 East 40th St. 
NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 


MINATY Rizine 


YOUR EQUIPMENT? 


| Specify SIMPLEST, MOST COMPACT 


AMPERITE 
seta¥ RELAYS 


MOST ECONOMICAL, HERMETICALLY SEALED 


Provide delays ranging trom 2 to 120 seconds. 


e@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


@ Hermetically sealed. Not affected by altitude, mois- 


ae . ture, or other climate changes. 
y. | @ Circuits: SPST only—normally open or normally 
closed. 


Amperite Thermostatic Delay Relays are compen- 
Ni sated for ambient temperature changes from —55° to 


MPERITE 
DELAY 
RELAY 


-+-70°C. Heaters consume approximately 2 W. and may 
be operated continuously. The units are most compact, 
rugged, explosion-proof, long-lived, and — inexpensive! 


Biil 
|) “ et, TYPES: Standard Radio Octal, and 9-Pin Miniature. 
STANDARD MINIATURE PROBLEM? Send for Bulletin No. TR-81 


- Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


® For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


@ Hermetically sealed, light, compact, and most inexpensive. 


T6zL 
Maximum Wattage Dissipation: T64%2L—SW. T9I—l10W. 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


MPERITE CO. Inc., 561 Broadway, New York 12, N. Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B 


MISSILE CONNECTORS (Cont.) 


cup of conventional design. 

In the plug there are rigidly af- 
fixed pin type contacts terminating 
in conventional solder cups for at- 
tachment of the conductors. Be- 
tween the receptacle’s button con- 
tact and the plug’s pin contact is a 
floating, spring-loaded, intermediate 
contact member that is retained in 
the plug portion. This contact mem- 
ber provides sliding engagement to 
the pin contact, and pressure butt- 
type engagement to the receptacles 
button. In addition, the terminal 


Fig. 6: Diagram illustrating skid type connector 


Fig. 7: Spring-loading feature of GMC connector 


ends, being fixed, do not wear on 
the connecting conductors. 

In the consideration generally of 
multi-contact electric connectors, 
the insulator and its contacts are 
considered the “heart” of the fitting 
and therefore rank at the top in im- 
portance in connectors having shells 
or some type of housing, the insu- 
lator (insert) is not visible and can 
only be inspected by disengagement 
or disassembly. Even disassembled, 
the condition of the insulator’s con- 
tacts is not visible unless the con- 
tacts are removed from the insula- 
tor. Hence, the quality construction 
of both contact and insulator must 
be of the best and suited to the ap- 
plication in order to deliver satis- 
factory performance. 

The vital circuits of the missile, 
therefore require the precision 
manufacture only obtainable with 
machined contacts to narrow toler- 
ances. Some missile connectors con- 
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tain the greatest variety of known 
contact types. 

For the most part the materials 
and finishes used in missile connec- 
tor construction are those used in 
the more conventional lines. Hous- 
ings are usually aluminum alloy and 
may be furnished in any of the con- 
ventional finishes. Standard contacts 
are brass or copper with a silver- 
plated, or gold plated finish. Con- 
tacts are also available in thermo- 
couple materials. For insulators, 
plastic laminates are preferable be- 
cause of their high strength charac- 
teristics and ease of fabrication. 

The “umbilical circuitry” missile 
connector is by far the most com- 
plicated and inter-related type of 
connector built to date. Generally, 
it is larger and heavier than con- 
ventional connectors, although a 
few external power connectors have 
attained considerable’ size and 


Fig. 8: Cut away view of early GMC type multi- 
contact connector designed for missile use. 
A number of contacts have been wired. 


weight. In components, the missile 
connector may include the following 
unusual combination of parts: (a) 
standard coaxial and spring-loaded, 
butt-type contacts, (b) mechanical 
launching engagement and release 
mechanism, (c) solenoid release 
mechanisms, (d) lanyard release 
safety devices, (e) special high cur- 
rent contacts and (f) auxiliary con- 
nectors, above all, it is a remote 
controlled connector whose applica- 
tion may find other uses requiring 
this new disconnect principle. 

The spring-loaded and butt-types 
contact is by far the most interest- 
ing of new contact designs. The 
same general butt-type contact is 
used in the Signal Corps U-79/U 
(BG). The design overcomes the 
extraction force problem and also 
makes possible the inclusion of 
large numbers of contact in a single 
connector, exemplified by a special 
200-contact disconnect made for a 
pipe organ disconnect. 
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or 


Here’s a new kind of career 


To the E. E. 
or Physics 
Graduate 


with experience in 


Radar 
Electronics 


~L 


ae 


Hughes Research and 


Deve lopme nt Laboratories 


are engaged in a con- 


tinuing program for 


design and manufacture 


i 


of advanced radar 
fire control systems 


n military all-weather 


fighters and interce ptors. 


Assurance is re 

that the at 

the app a wi 
cause disrupt 

urgent military project. 


THE GREATEST advancements 
in electronics are being made 
in this sphere because of mili- 
tary emphasis. Men now under 
35 years of age will find this 
activity can fit them for future 
application of highly advanced 
electronic equipment. 


YOU WILL serve as technical 
advisor in the field to compa- 
nies and government agencies 
using Hughes equipment. 


TO BROADEN your field of 
experience in radar and elec- 
tronics you will receive addi- 
tional training at full pay 
~._ in the Hughes Labo- 
~ - ratories to become 
thoroughly familiar with 
Hughes radar and fire control 
equipment. 


AFTER TRAINING you will be 
the Hughes representative at 
a company where our equip- 
ment is installed; or you will 
advise in the operation of 
Hughes equipment at a mili- 
tary base. (Overseas assign- 
ments, single 
men only. ) 


Research 
and 
Development 


Hughe S Laboratories 
| SCIENTIFIC 
AND 
ENGINEERING 


STAFF 


Culver City, Los Angeles County, Calif. 
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CAPACITORS 
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There are more C-D capacitors in use 
today than any other make 


re 


C-D’s new 
BUDROC tubular 


« This is the steatite-cased capacitor 
rated ‘‘tops”’ by set manufacturers. An 
ideal unit for critical industrial users, 
experimenters and researchers. 


¢ Unequalled for its ability to resist 
humidity. 


¢ You can’t pick a better capacitor for 
hi-fidelity and hi-frequency applications. 


Available in all popular capacity and 
voltage ranges. Engineering samples 
gladly sent for your inspection. And don’t 
forget our special Technical Advisory 
Service for your particular capacitor 
problems. Bulletin NB-154,o0n request. 


Cornell-Dubilier Electric Corp, Dept. 
South Plainfield, New Jersey. 


PROVIDENCE AND HOPE VALLEY. R 
NDIANAPOLIS. IND.; FUQUAY SPRINGS AND SANFORD. N. C.: AND SUBSIDIARY. THE RADIART CORPORATION. CLEVELAN[ 
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Relaxation Oscillators 
(Continued from page 79) 
are different for the two cases. By 
making E,, and R, small, it is pos- 
sible to obtain a symmetrical wave- 
form or even to go beyond. To 
summarize, the cut-off time is a 
function of the time constant (R, + 
R.)C and voltage E,,, whereas the 
time spent in saturation depends 
upon time constant R,C and voltage 
E.,.. This is not exact since the 
transistor characteristic, naturally, 

enters into the analysis. 

The amplitude of the output volt- 
age is comparable with that obtain- 
able from the basic circuit and in 
practical circuits may approach the 
collector supply voltage. However, 
the waveform has a flat top unlike 
the sloping top of Fig. 2 and so the 
useable amplitude for most applica- 
tions is considerably greater. 

The top of the waveform for R, 
2K is generally flat within 10% for 
W. E. 1698 and 1768 transistors. By 
trimming R, it is possible to make 
the top absolutely flat or even give 
it a positive slope. A typical wave- 
form is shown in Fig. 7. 

The pulse width is determined 
largely by the product R.C and it 
is essential that the ratio be con- 
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Fig. 8: Equivalent circuit for time analysis 


trolled. The limitation being that 
large values of C should not be used 
with very small values of R since 
this may cause excessive dissipation 
by maintaining high peak currents 
for too long a time. The waveform 
in Fig. 7 has a period of 1 milli- 
second and was obtained with R, = 
1K, C = 0.1 uf. The rise and fall 
times are comparable with those 
obtained in other transistor relaxa- 
tion oscillators and vary from 0.1 
to 0.4 usec for the rise time with 
W. E. 1698 and 1768 transistors, and 
roughly twice this figure for the fall 
time. 

One of the principal advantages 
of this circuit is the reduction of 
both the peak and average currents 
compared with those obtained in 
the classical circuit. In this case 
the peak emitter current can be held 
at any desired value beyond the val- 
ley point by proper choice of R, (see 
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ircuit and curve of Fig. 3b). 
While the discussion up to now 
1as been directed at free running 
scillators, these circuits are equal- 
y adaptable to mono-stable or 


triggered operation by proper choice 
of emitter bias. Synchronization 


pulses may be injected either at the 
base or emitter depending on the 
polarity of the pulse voltage. This is 


often a distinct advantage over the 


ircuit of Fig. 1 which can only be 
triggered at the base, the emitter be- 
ing effectively bypassed by the 
apacitor. 

Finally, the reliability is increased 
by controlling the slope of the sat- 
iration region of the N-curve with 
stable elements external to the 
transistor. This can be used in con- 
junction with other, more direct, 
schemes of stabilization to obtain 
even better uniformity. 

A comparison between this circuit 
and the basic one is shown in Table 
I as a function of transistor char- 
acteristics. The particular batch of 
transistors used in the test had con- 
siderably poorer uniformity than is 
usually encountered, but helps to 
demonstrate the improvement in 
uniformity obtainable. 
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Fig. 10: (a) Circuit for generating high 
amplitude rectangulor pulses. (b) Transformed 
circuit with signal ground moved to collector 


A variation in this circuit is shown 
in Fig. 9 where a finite R, is inserted 
ind the R.C network is positioned 
between emitter and collector. Much 
of what has been said concerning 
emitter loading also applies to this 
circuit. The principal difference is 
that R, is now finite. Performance 
of this circuit is similar to the pre- 
vious one, but two separate outputs 
may be taken; one from the base 
and the other from the collector. 
The waveshapes are practically 


TELE-TECH & ELECTRONIC INDUSTRIES * May 1954 


Career-chance 
of a lifetime 


for 


ELECTRONIC 


in Lockheed’s expanding Missile Systems Division 


Recently formed from other Lockheed engineering organizations, the Missile Systems 
Division has a few openings for highly-qualified engineers in various phases of electronics. 


The Division’s expansion program — along with the type of work involved in its contracts 
makes these openings outstanding opportunities for achievement. Engineers who qualify 
have probably worked on missile, radar-computer, counter-measure, IFF, AMTI or similar 
projects. 


Lockheed has openings for: 


@ Senior Electronic Engineers with experience in the development, packaging, and specification of 
small, rugged components including resistors, capacitors and all types of magnetic parts. 


@ Senior Servomechanisms Engineers with circuit, auto- 
pilot or electro-mechanical experience (aircraft or missile 
experience preferred). 


@ Senior Electronic Design Engineers with experience in 
sub-miniature packaging techniques. Previous experience 
with potted plug-in units, etched and printed circuits is 
desirable. 


@ Senior Electronic Engineers with development and 
analysis experience in one or more of the following fields: 


A. Guidance systems analysis 

B. Microwave antennas 

C. Radome design 

D. Microwave transmitters 

E. Advanced packaging techniques 

F. Waveguide components 

G. Component specification 

H. IF receivers and FM discriminator circuits 


1. Synchronization and timing circuits 
. Memory circuits (tubes, magnetic drums, 
delay lines, etc). 

K. High voltage power supply and CRT 
display circuits 

L. Analogue computors 

M. Video pulse, delay, gating, range and 
range rate tracking circuits 


In addition to outstanding career opportunities, the Missile Systems Division offers you excellent 
salaries commensurate with your experience, generous travel and moving allowances, an unusually 
wide range of employee benefits and a chance for you and your family to enjoy life in Southern 
California. 


Coupon below is for your convenience. 


L.R. Osgood Dept. TT-M-5 


LOCKHEED MiISSILE SYSTEMS DIVISION 
7701 Woodley Avenue, Van Nuys, California 


Dear Sir: Please send me information on the Missile Systems Division 


name 


field of engineering 


street address 


city and state 


installations 
to date have been made 


PRODELIN HAS SUPPLIED WAVEGUIDE 
TO ALL OF THESE STATIONS 


KACY — St. Louis, Mo. 
KETX — Tyler, Tex. 
KNUZ — Houston, Tex. 
KSTM — St. Louis, Mo. 
WEEU — Reading, Penna. 
WGLV — Easton, Penna. 
WHUM— Reading, Penna. 
WJHP —- Jacksonville, Fla. 
WROW — Albany, WN. Y. 
WTVU — Scranton, Penna. 


In Waveguide, 
PRODELIN is 
preeminent... 
with all 
products 


field-proven... 
conserve power 
in UHF-TV. Call 
on PRODELIN 
to assist you 


in all phases 
of this 
important new 


Write for complete, 
new catalog just 

off the press 
explaining in detail 
PRODELIN's leadership 
in Waveguide and 
associated system 
facilities. 


development. 


The World's Finest Transmission Lines 


Wn 307 Bergen Avenue 
WKLY AD 5 Kearny, New Jersey 
‘ond Service Organization for PRODUCT DEVELOPMENT COMPANY, INC. 


Manufacturers of Antennas, Transmission Lines and Associated System Facilities 


RELAXATION OSCILLATORS (Cont.) 


identical except for opposite polarity 
and their relative amplitudes may be 
adjusted by proper choice of R, and 
R,. It is not immediately obvious 
that the waveforms should be equal 
and opposite but if R, is large 
compared with the other circuit 
parameters as is generally the case 
nearly all of the emitter current 
must flow through R, and of course 
through R,. 

The flat-topped waveform is not 
theoretically realized in this circuit 
since alpha is not necessarily unity 
during saturation. This is a con- 
sequence of R, being finite, but 
practically, the slope can be re- 
duced to 10% or less of the total 
amplitude. 

The final circuit to be discussed is 
useful for generating short, high 
amplitude, rectangular pulses. The 
circuit diagram is shown in one 
form in Fig. 10a.* Quite arbitrarily, 
ground has been chosen to be at 
the base. By a simple transforma- 
tion, which consists primarily of 
moving the signal ground to the 
collector, the circuit of Fig. 10b is 
obtained. This is similar to the cir- 
cuit of Fig. 3 with two main differ- 
ences; first R, has been eliminated 
and second R, is returned to the 
base instead of to ground. This 
circuit now combines the features 
of the basic circuit (Fig. 1) in that 


Fig. 11: Typical waveform with 1 |isec markers 


R, is omitted, with those of the 
modified circuit (Fig. 3) where R 
is omitted and output is taken from 
the base. Analysis of this circuit 
follows the ones described earlie: 
and need not be repeated. The 
omission of R, results in rather nar- 
row pulses (order of a microsecond) 
but with high peak currents. The 
peak current is especially high 
with zero collector load since this 
forces the saturation segment of 
the N-curve to have a very small 
slope and pulls point d, Fig. 1b far 
out to the right. In order to prevent 
failure of the transistor due to ex- 
cessive current, it has been pain- 
fully determined that the maximum 
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cers 


afe capacity for the 1768 and 1698 
ransistors is no more than 0.01 uf. 


[he maximum pulse amplitude that 


as obtainable using a 45-volt 
ipply was 30-40 volts depending 
n the transistor. This is pushing 
» the limit and should not be at- 
mpted without an adequate supply 
f transistors. At lower voltages or 
ith larger values of R. the circuit 

quite safe, however. Either ver- 
on of Fig. 10 may be used accord- 
ig to the polarity desired. With the 
ositive side of E., grounded, posi- 
ive pulses are obtained in Fig. 10a, 
egative in Fig. 10b. 

Returning R, to the base in Fig. 
0b, results in better stability and 
vas first discussed by Anderson.® 
sias is obtained from the collector 
urrent flowing through R,. Most of 
he transistors used in this circuit 
jperated as monostable oscillators 
with R, greater than about 20 K. If 
. stable operation is desired, an ad- 
litional positive bias may be shunted 


‘rom emitter to ground. 


Triggering or synchronization is 
ipplied to the emitter or base ac- 
ording to which version is being 
ised and the sensitivity of the 
nono-stable circuit is dependent on 
he bias. 

Fig. 11 is a typical waveform 
showing a 30-volt pulse. The mark- 


ers are spaced at 1 usec intervals. 


The author wishes to thank the 
following members of the Transis- 
tor Group for their cooperation: 
E. W. Burke, E. Gaynor, A. Z. Gut- 
terman, and H. J. Tate. 


\ F Anderson, ‘Transistors in Switching 
Circuits”, B.S.T.J., vol. XXXI, No. 3, pp. 
411-442 

bid 

bid 


D. R. Brown, J. F. Jacobs, N. T. Jones, 
Study of a Transistor Blocking Oscillator’, 
Report E-435. Digital Computer Lab., M.I.T., 
pp. 6, 7 

\. E. Anderson, “A Stabilized Transistor Delay 
ind Switching Circuit”, The Transistor, Bell 
Tel. Labs., pp. 429-436 


Electronic Thermostat 


(Continued from page 82) 


ridge and also supplies synchroniz- 
ng voltage to a twin-diode synchro- 
ous detector. When the actual tem- 
erature at the sensing element de- 
iates from the control temperature, 
ie resulting bridge error signal is 
nplified and applied to the center 
‘g of the synchronous detector. The 
‘sulting current in the center leg is 
etermined by the amplitude and 
hase of the error voltage, being 
‘ro when the error voltage is zero. 
Also applied to the detector, in se- 
es with the error voltage, is a volt- 
ze from a sawtooth oscillator. The 
‘sult is that the output of the de- 
‘ctor consists of a sawtooth voltage 
iat operates about a reference level 


Microwave transmission is only as de- 
pendable as each of its relay links. If 
one repeater station cannot operate, 
messages do not get through. 

To assure electric power for trans- 
mission, hundreds of microwave relay 
stations across the country are 
equipped with Onan Standby Electric 
Plants. When central station power is 
interrupted, the Onan plant starts 
automatically, supplies power for as 
long as the emergency lasts, then 
stops automatically. Controls are 
available to provide a time interval 
between power interruption and start- 
ing. 

Onan Standby Electric Plants have 
been proved indispensable in installa- 
tions serving oil and gas pipelines, 
utilities, railroads, TV networks, po- 
lice and other government law en- 
forcement departments. 

If you have a problem in standby 
power for microwave radio, or any 
application, write our sales engineers. 
Onan Standby Electric Plants range 
from 1,000 to 50,000 watts. 


A size and model for every standby application! 


' 


3,500 watts A.C. 


2-cyl. air-cooled 


ELECTRIC PLANTS 
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4» Forging Stronger Links 


Ne 


New 5CW 


5,000 watts A.C. 


Air-cooled 
Gasoline Powered 
@ COMPACT—Toke less than one cubic 
yard of space. Easier to install. Con- 
nection box provided for quick hook-up 


@ UNI-DUCT COOLING— Cooling air is 
drawn by vacuum through generator 
and over engine. All heated air is ex 
pelled through one small vent which 
also discharges engine exhaust. Quiet 
operating. No liquid coolants to freeze 


or leak 
@ BUILT FOR HEAVY DUTY—-Smooth 
running twin-cylinder, horizontally 


opposed, 4-cycle air-cooled engines 
deliver rated horsepower ot moderate 
speed. Unusually large bearing sur 
faces for long life. 


@ DE LUXE EQUIPMENT— Nothing extra 
to buy. Impulse-coupled, high-tension 
magneto, radio shielded. Oil-bath air 
cleaner, fuel filter, oil pressure gauge, 
fuel tank, muffler and exhaust tubing 
All heated and moving parts safely 


enclosed 


10,000 watts A.C. 


2-cyl..air-cooled 
Write for specifications 
D. W. ONAN & 


7889 University Ave. S. E. 


10 to 35 KW A.C. 


W ater-cooled 


ingots 


Minneapolis 14, Minnesota 
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SONS INC. 


agnecord. 


oc 


Magnecord M80 
prof. sstonal 


tape recorder 


— 


Magnecordad inc, 


the accepted 
leader in 
tape recordin 1g 


New proof of Magnecord’s accepted 
leadership, the new M80 is the finest 
production tape recorder ever built. It 


is lighter, more compact, easier to 


operate and maintain than any com- 


parable recorder, yet superior in every 


performance specification. 


ONLY MAGNECORD SUPPLIES A 
COMPLETE LINE OF ACCESSORIES 


NEW Microphone Mixer — Three-position high- 


level, low-noise mixer for low impedance 
microphones. Mounts in portable case with 
M80 and amplifier. 


NEW Remote Control — Complete recording and 


playback control from one or many locations. 


NEW Throwover Switch — Continuous recording 


or playback with one amplifier and two 
tape transports. Exclusive with Magnecord. 


NEW Voice-Operated Relay — Starts and stops 


- voice-controlled. 
Sensitivity and “hold time’’ adjustments. 


recorder automatically 


NEW Low Level Mixer — For three 50-ohm mi 


crophones. Mounts on same standard panel 
as Throwover Switch and Voice-Operated 
Relay. 


Your dealer is listed under “Recorders” in 


the classified telephone directory. 


225 WEST OHIO STREET, Dept. TT-5 
CHICAGO 10, ILLINOIS 


ELECTRONIC THERMOSTAT (Cont.) 


which varies with the error volt- 
age. This detector output is applie 
to a Schmitt trigger circuit, whic! 
in turn actuates a_ relay tha 
switches the power applied to th 
control heater. 

With this arrangement the saw 
tooth voltage applied to the detecto 
can be adjusted so that, when th: 
temperature deviation and thus th 
error voltage are zero, the contro 
relay applies power to the heate 
50% of the time. Any temperatur: 
deviation from the control. poin 
then alters the proportion of th 
“duty cycle” during which power i 
applied to the heater; this propor- 
tion varies above or below 50% de- 
pending on the magnitude and di- 
rection of the temperature devia- 
tion. Large temperature deviations 
beyond the proportional contro 
range for which the instrument i: 
set, result in the heater power being 
either on or off continuously—de- 
pending on the direction of the de- 
viation—until the temperature is 
again brought within the propor- 
tional range. The duty cycle, de- 
termined by the frequency of th« 
sawtooth oscillator, is designed to bs 
adjustable over a range of about 5 
to 15 seconds to meet the needs of 
any particular controlled process. 


Response Time 


Since the controller is of the time- 
proportioning type, its time of re- 
sponse to a temperature change is 
slightly longer than that of othe: 
types of controllers. Also, if the to- 
tal power is switched in the contro! 
of processes having small therma 
capacities and short thermal tims 
lags, the temperature may cycl: 
about the control point. In such case: 
the magnitude of the cycling cai 
easily be minimized by supplying : 
portion of the required power con- 
tinuously and switching only th 
power needed to compensate for an) 
load changes in the controllec 
process, 

This thermostat has been usec 
successfully to control a number o 
processes at NBS, and experiencs 
shows that its sensitivity, stability 
and flexibility make it valuable fo 
many laboratory applications requir- 
ing precision temperature regula- 
tion. In a typical NBS application th« 
thermostat has for many month 
held standard electric cells, im- 
mersed in an oil bath, to a controllec 
temperature of 28° C within +0.001 
C. 


1. Journal de Physique (3rd Series) 6, 479-48 


| 
| 1897; J. Am. Chem. Soc. 42, 60-68, 1920 
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Harold W. McCrae has been named 
1anager of the development engineer- 
ng department of the Communication 
Products Division of the Allen B. Du- 
Mont Laboratories, Clifton, N. J. In his 
ew post, Mr. McCrae will be directly 
esponsible for the engineering develop- 
ent of all electronic communication 
roducts made by the division. He first 
oined the Du Mont organization in 
1951 and has been project head in 
harge of the company’s bright-screen 
idar program. 


Edward J. Davenport, for eight years 


E. J. Davenport H. W. McCrae 


with National Union Radio Corp., has 
joined Chromatic Television Labs., New 
York, N. Y. following a survey of the 
tube possibilities in the color TV field. 
He has been in the electronics and TV 
ngineering field about 15 years. 


R. G. Frederick was recently pro- 
noted to the position of assistant sales 
nanager of commercial sales for The 
rudeman Company, Chicago, IIl., man- 
ifacturers of capacitors. and other elec- 
tronic components. Wasyl Zaricki was 
rromoted from field engineer to assist- 
int sales manager in charge of applica- 
tion engineering at the same time. 


Dr. Dean E. Wooldridge and Dr. 
Simon Ramo, of Los Angeles, Cali- 
fornia, president and vice-president of 
the Ramo-Wooldridge Corporation, re- 
pectively, were recently elected to the 
board of directors of Thompson Prod- 
icts, Inc., Cleveland, Ohio. Drs. Wool- 
lridge and Ramo resigned managerial 
Ositions with Hughes Aircraft Co. last 
ear and organized the Ramo-Wool- 
ridge corporation to specialize in ad- 
anced system developments in guided 
nissiles, radar, computers, electronic 
ontrols and automatic intelligence de- 
ices, 


Edward S. Miller, for six years chief 
ngineer in charge of high fidelity prod- 
ict development at The Radio Crafts- 
nen Incorporated, Chicago, Ill., has 
een made vice-president. John Nar- 
race, recently in charge of TV design 
or the corporation, has been promoted 
o chief engineer. 
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‘Precision 


NSTRUMENT 
SWITCHES 


stock mopets For YOUR jos 


There’s nothing like stock models of 


Shallcross Instrument Switches for cutting 


| 
| 
| 
equipment cost and design problems. For 
over 20 years Shallcross has made scores 
of basic switch types with countless vari- 
ations for practically every electric-elec- 
tronic application. Single or multi-deck 
types having upto 60 non-shorting positions 
are regularly produced. Contact resistance 
less than 0.001 ohm is a feature of many 
types. Several unique switches—usually | 
“Special items” with other manufacturers— 
can quickly be supplied by Shallcross from 
stock. For a fast solution to any prob- 
lem involving rotary switches, write to 
SHALLCROSS MANUFACTURING CO., 


518 Pusey Avenue, Collingdale, Pa. 


nalicross 
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Control Motors 


AND it might well be yours! For if you 
are now buying the components for servo systems from 
several manufacturers, you are probably wasting time, labor, 
machinery, and material, modifying the various units for 
better coordination. And you still end up with only the 
inferior performance that such a hodge-podge delivers. 


Transicoil experience proves that you can save the time 
and trouble of secondary operations and end up with a 
better system by merely using assemblies made up of matched 
Transicoil components. The units comprising these assem- 
blies are designed and constructed to work with each other 
for optimum efficiency, top performance, and actually cost 
less when assembled than the total purchase price of indi- 


vidual components acquired from several sources. 


If you are now purchasing servo components from several 
manufacturers, a serious talk with Transicoil will pay you 
dividends in lower costs and a better system. But if you 
require only one component, you can be sure of optimum 
performance from the Transicoil units you specify. 


VWxevQVQGe 


RAND 


CORPORATION 


Motor, Generator, and 
Gear Train 
Combinations 


Motor and Gear 
Train Assemblies 


Miniature 


Amplifiers Assemblies 


107 GRAND STREET 
NEW YORK 13, N.Y. 


Pressure Microphones 
(Continued from page 86) 


the demagnetization curve 
The leakage factor, F, is often ver 
large. An estimate of 4 to 6 
reasonable for the type of structun 
under consideration. For optimw 
use of alnico V magnets the operat 
ing point should be such that B an 
H are 9800 gauss and 460 oersted 
respectively. Assuming a diaphragn 
plate thickness of 1/16 in. and 
voice coil diameter of 1/4 in., th 
approximate dimensions of the al- 
nico V magnet are 5/8 in. diamete: 
and 17/32 in. long. 


Diaphragm and Voice Coil 


The design of diaphragm and 
voice coil is influenced considerably 
by the desired dimensions of the 
final product in view of appearanc¢ 
and acoustical considerations. <A 
microphone diameter of 1 inch meets 
the modern trend toward slende: 
unobtrusive microphones. The dif- 
fraction effect of the baffle will help 
to add to the response by increasing 
the pressure on the front of the 
diaphragm in the range of 5,000 cps 
to 10,000 cps. With the overall micro- 
phone diameter of 1 in., the dia- 
phragm diameter will be somewhat 
smaller. 

The most widely used diaphragm 
at the present time is the domed 
type with tangential ribs which give 
added compliance while maintaining 
a piston-like action over a wide fre- 
quency range. The diaphragm ma- 
terial should be rugged when used 
in thin cross sections in order to be 
very compliant and yet sufficiently 
stiff to avoid break-up at high fre- 
quencies. 


Free Resonance 


The diaphragm and voice coil as- 
sembly should have a free resonance 
of about 300 cps to be most effective 
in reproducing the low frequencie: 
and maintain a smooth high fre- 
quency response. If the resonanc: 
is placed lower in the spectrun 
mechanical pickup becomes objec- 
tionable. If the resonance is at 
higher frequency the low frequency 
response will be adversely affected 

The voice coil should be very 
light and yet strong. Sufficient 
length of voice coil is desired to in- 
sure that the voice coil extends thru 
the air gap. A self supported voice 
coil of No. 38 aluminum wire has 
proved to be satisfactory in many 
instances. The voice coil must be 
rigidly secured to the diaphragm. 
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A common cause of high frequency 
-oll-off is a compliant bond between 
the voice coil and diaphragm. 

Curve #1 of Fig. 3 shows the 
esponse of the system and indicates 
the reason why the microphone is 
ot useable in its present state. A 
eview of Eqs. (3) and (4) shows 
that for a uniform response the 
elocity must be constant as a func- 
tion of frequency. The addition of 

felt resistance (M., R. in Fig. 4) 
will cause a portion of Curve #1 to 
vecome fairly flat, resulting in Curve 
+2. Note that the resistance is not 
o effective at the high frequency 
nd, and that the voice coil velocity 
tends to follow the undamped curve. 
This condition is a result of the re- 
sistance being decoupled from the 
diaphragm by the cavity between 
the diaphragm and the felt. The 
mount of resistance used deter- 
mines the width of the portion of 
the curve which becomes flat. It de- 
termines also the amount by which 
the output level is reduced. 

In order to improve the low fre- 
quency portion of Curve #2 of Fig- 
ure 3, a cavity with a tube connect- 
ing to the outside atmosphere can 
be coupled to the back side of the 
diaphragm as shown in Fig. 4. 

Observe the equivalent electrical 
circuit of Fig. 4. The cavity stiffness 
is effectively in series with the dia- 
phragm stiffness at low frequencies. 
Therefore, the effective stiffness of 
the cavity should be reasonably 
‘lose in value to the stiffness of the 
diaphragm. 

The effect of a closed cavity on a 
liaphragm system can be calculated 
from the following expression, 


C= V/oe ce’ §,° (8) 
where C effective compliance 
of the cavity in cm./dyne, 


V = volume of the cavity in 
cu. cm., 

o = density of air in grams per 
cu. cm., 

c = velocity of sound in 
cm./sec, 

S; = effective area of the dia- 


phragm in sq. cm. 


Note in Eq. (8) that to produce 
1 given compliance the required 
volume is proportional to the square 
f the diaphragm area. 

The acoustical inertance of the 
ube in Fig. 4 in grams/cm* is: 


M = 41 0/3R? (9) 

where | = length of tube in cm., 

0 = density of air in grams per 
cu. cm., 

R = radius of the tube in cm. 


By using Eq. 9 the length of the 
tube required, in cm., for a reso- 
nance at a given frequency is ex- 
pressed as: 
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NEW SMALL PATTERNS 


209-5L compact 
oblique cutting plier 


307-5'AL extremely 
slim long nose plier 


o— 
———_, 


204-6L transverse 
end cutting plier 


317-5L chain 
nose plier 

Ask to see the 
complete new line. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard 
Electric Corp., 

New York 


Mathias 


$200 | 


to =SPEFD 
YOUR PRODUCTION 


You just can’t beat Klein pliers for 
smooth, easy operation—for steady 
dependability whatever your pro- 
duction job. That's because Kleins 
are quality made of finest tool steel, 
precision fitted—individually tested. 
Handles fit the hand to perfection— 
knives shear through toughest wire 
with ease. 

And now the Klein plier selection is 
bigger than ever—in standard size 
patterns—in new compact patterns 
specially designed for intricate wiring 
and cutting in confined space. Avail- 
able with or without a flexible steel 


leaf spring. 


Write for your free 
copy of the Klein 
Pocket Tool Guide. 
Contains informa- 
tion on all types of 
Klein Quality Pliers. 


& Sons 


AVENUE CHI 
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SLU 11 SIZES 


60, 100 & 200 


500 MCM — 6 


WRITE FOR 80-PAGE CATALOG 
ILSCOBBYZYSEMARIEMONT AVE., CINCINNATI 27, OHIO 


the NEW 


1/° MECHANICAL 
8 DIFFERENTIAL 


from 


FORD INSTRUMENT 
COMPANY 


® Operates in working circle of 1.000” max. diameter 
® Lost motion does not exceed 12 mins. 
® High sensitivity 


® Stainless steel throughout; resistance to wear and corrosion 
® Uses Zerol bevel gears. 
® Weight, with typical end gears, is less than one ounce 


The 4%” differential is the latest and smallest addition to 
the Ford Instrument line of single spider gear differentials. 
Engineered to highest military and commercial standards, 


this highly reliable unit provides extreme accuracy in addi- WRITE FOR 
tive and subtractive operations, while functioning with FULL DETAILS 
minimum friction and backlash. Fully illustrated data 


sheet gives perform- 
ance curves and char- 


; 2I 
© FORD INSTRUMENT COMPANY © xctersic. Pleose od 
31-10 THOMSON AVENUE ept. TT. 


VISIT OUR BOOTH NO. 533 
ORO Ce: San, ME... Es AT THE DAYTON IRE SHOW. 


PRESSURE MICROPHONES (Cont.) 


l 3c? R?/16V rn? f? (10 
where c = velocity of sound ii 
cm./sec, 
R = radius of the tube in cm 
V = volume of cavity in cu 
cm,. 
f = frequency in CPs. 


The tube and back cavity reso 
nance is usually placed in the rang: 
of 40-60 crs and results in the curv: 
of Fig. 5. 

From consideration of the equiva- 
lent electrical circuit of Fig. 4, th 
response below the tube and cavity 
resonance falls at a rate of 12 dl 
rather than the previous 6 db per 
octave. Thus it is seen that the low 
frequency response at and slightly 
below resonance has been improved 
by sacrificing the bass response well 
below the resonance point. 

The low frequency and mid range 
response of this microphone now 
appears very useable. The fre- 
quency response in the range of 
3000 to 5000 cps can be improved by 
arranging a resonance between the 
compliance of the air volume be- 
tween the diaphragm and felt and 
the mass of the diaphragm system. 
The volume of the cavity in cu. cm. 
can be found from, 


V=oe c’?S?/wm (11) 

where o = density of air in grams 
per cu. cm., 

c = velocity of sound in cm. 


sec., 
S = area of diaphragm in sq. cm. 
w= 2rf, 


f = frequency in CPs, 
m = mass of the diaphragm sys- 
tem in grams. 


The addition of this resonance has 
changed the response shown in Fig. 
5 to that shown in Fig. 6. The micro- 
phone response is now satisfactory 
to about 6000 cps. 

An outside microphone diamete1 
of 1 in. was previously chosen. The 
rise in sound pressure on the front 
of the microphone due to diffractior 
effect may be calculated from the 
equation, 


|P,|=|P| (5-4 cos kr) */? (12) 
where P = free space sound pres- 
sure in dynes/sq. cm., 
= 2k 
dX = wavelength in cm., 
r = radius of the microphone in 
cm. 


Note from Eq. (12) as plotted in 
Fig. 7, that the sound pressure may 
reach a value of about three times 
the free field pressure under the 
correct conditions. From this we see 
that the microphone output will be 
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m. 


raised considerably in the region of 
10,000 cps. Thus the frequency re- 
sponse range has been extended 
‘onsiderably merely by the choice 
f a physical dimension, 

A further extension of the high 
frequency response may be gained 
by the addition of a Helmholtz res- 
onator in front of the diaphragm. 
The Helmholtz resonator will change 
the microphone construction and its 
equivalent electrical circuit to that 
shown in Fig. 8. 

The two additional reactive ele- 
ments can be designed to resonate 
near 14,000 cps and complete the 
acoustical structure. Other par- 
ameters can be brought into the 
picture to influence the microphone 
response. One simple addition which 
may be used is a % wavelength 
hole in the pole piece of the mag- 
netic structure to add an additional 
resonance. This particular type of 
resonance is very helpful in filling 
in a dip in the response curve. For 
physical reasons the resonance must 
be placed at the high frequency end 
of the spectrum. Electrical filters 
may also be used to control the 
response of the microphone system. 

The response of the final product 
is shown as curve #1 of Fig. 10. 
Curve #2 indicates how much the 
previously discussed microphone 
level would have to be damped to 
achieve an equal high frequency re- 
sponse range if no resonances were 
used. Thus, one of the _ benefits 
of the additional resonances is to 
allow the general microphone level 
to be somewhat higher without sac- 
rificing the bandwidth. 

The addition of a matching trans- 
former to couple the voice coil to 
the desired impedance will complete 
the unit. The choice of transformer 
core material is quite wide, depend- 
ing on how large the transformer 
can be. For small transformers, ma- 
terials such as hi-mu 80, mu-metal 
or permalloy are the most useful. 
The transformer laminations chosen 
should be as thin as practical, and 
should be of such shape as to tend 
toward a closed magnetic circuit. 
Once a choice of core material size 
and shape has been made, the vol- 
ume of the transformer windings is 
determined. The number of turns on 
the primary of the transformer must 
be such as to have an inductance of 
approximately twice the dc resist- 
ance of the voice coil at the lowest 
frequency which will be reproduced. 
This is a rule of thumb which may 
be modified for particular instances. 

For a 3 db down point at a given 
frequency, the inductance in henries 
of the primary should be, 


La{R.+R,4+tuy/e 09 
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Was $2400 


Now *16”° 


Limited Supply 


Other G-E Accessories Include: 
FA-14-A Dual Line Equalizer Panel—$62.50 
FA-14-B Equalizer Unit—$21.00 
FA-18-A Sound Effects Filter Panel—$290.00 


GENERAL 


i 


oe & 


Now *18°° 


Limited Supply 


ss 


crossbar 


A truly 


MASTER 
MONITOR 
AUDIO & 


COMPUTERS @ TELEMETERING 
TELEPHONY @ DELAY LINES 


ETC 


superior. switch 

for 

CONTROL AND 

SWITCHING OF 
VIDEO CIRCUITS 
Also 


TYPE FA-40-A LINE-T 
Freq. range—in excess 


cycles. Insertion loss 
be connected for 150 
bo I nn 


CENTER TAPS MAY BE GROUN 


MOUNTI 
SURFAC 


“ 


\ 


Max. operating level— + 30 


O-LINE TRANSFORMER. 
of 50 to 15,000 cycles. 
DBM at 50 
less than 0.75 DB. May 
600 to 150/600 ohms. 


#8-32 
IR 

DED AS DES ED \ DEEP 
NG r Fs aa F 


*| b gi. 


~ 


TYPE FA-41-A_ BRID 
FORMER. Freq. range 


MAK 


Electronics Park 


NAME 
ADDRESS 
CITY 


ELE 


cycles. Max. operating level + 15 
at 50 cycles. Bridging loss 
connected for 5000/ 20,000 to 150/600 ohms. 


GING-TO-LINE TRANS- 
in excess of 50 to 15,000 
DBM 
15 DB. May be 


MOUNTING 
SURFACE 


General Electric Company, Section X4854 


, Syracuse, New York 


Please send complete information on G-E Broad 
cast Accessories 


STATE 


CTRIC 


iate Delivery! 


Fewer ee eS SS See Ss 


ee ee 


Extreme flexibility 

Fast quiet switching 

Crosstalk down 60 Db at 10 MC 

Any group of setups may be 
held intact while setting up 
others 

Provision for spot or 
control 

Strapwiring eliminated 

Excellent HF characteristics 

Palladium contacts 

Reduced cost 

Compact design, small size 

Low operating power—2.5 watts 

Simple “package” installation 


remote 


Individual magnets at 
each cross-over 
Maximum, six conductors 
per circuit. 

Life-tested to 100 million 
operations 


JAMES CUNNINGHAM, SON & CO., INC. 


Dept. T-1, Rochester, New York 


Tel: BAker 7240 


A Reliable Source Since 1941. 

Both Military and Commercial Units. 
Complete Test Facilities, 

Audio, Power, Choke and Modulation. 
Pulse and Filter Networks with Ferrite 


Fast Delivery on Short Runs and Sam- 
ple Quantities. 


LET US QUOTE 
ON YOUR 
SPECIFICATIONS 


| EXCELLENT DELIVERY 


Custom-Built Electronic Transformers 


AIRDESIGN, INC. 


241 Fairfield Avenue 
Upper Darby 2, Pa. 


GRanite 4-8000 


printed circuits fast and safe. 
Note how Interlock Type ‘’C” 
Connectors pass through set-in eyelets 
from back and lock automatically on 
opposite side. Eyelets manufactured by 
United Shoe Machinery Corp. 
setting machines are available. 


“C” Connector. Simplicity of design is 


resistance and ease of 


PHOTOCIRCUITS, INC. selects MEW HUBBELL Av/er/ock 


SUB-MINIATURE CONNECTORS FOR WIRING PRINTED CIRCUITS! 


Hubbell Interlock’s latest development, the 
sub-miniature Type “C’’ Connector, featur- 
ing low contact resistance, automatic lock- 
ing — quick disconnect wiring, found im- 
mediate application to another recent ad- 
vancement in the electronic field — the 
“printed” circuit. The tiny connectors met 
every requirement for wiring the illustrated 
rotary switch plate circuit manufactured 
by Photocircuits, Inc. of Glen Cove, N.Y. 
Their automatic locking — quick disconnect: 
feature eliminated difficult soldering and 
made possible fast, easy wiring mainte- 
nance. The exclusive Hubbell Interlock mech- 
anism assured a_ vibration-proof, constant 
low contact resistance. 

For Difficult Wiring Problems Requiring Sub- 
Miniature Connectors, Our Development 
Laboratory Will Cooperate With Your En- 
gineers To Adapt Interlock For Your Specific 
Applications. 

See Booth #406 at the IRE Show 
Kingsbridge Armory, N.Y.C. 


For Further Information, Write Dept. C: AS 


HDD 
HARVEY HUBBELL, INC. \.ut! 


_, 
SSS 27 


Interlock Dept., Bridgeport 2, Conn. 


PRESSURE MICROPHONES (Cont.) 


where R,, 
in ohms, 
R, = primary 
ohms, 

Zom = electrical impedance re- 
sulting from the mechanical im- 
pedance in ohms, 

» = 2rf, and 

f = frequency in CPs. 


voice coil resistance 


resistance in 


The choice of wire size for the 
primary is influenced by the space 
available for windings, but the dc 
resistance of the primary of a well 
designed transformer does not ex- 
ceed approximately 10% of the im- 
pedance to be matched. 

The number of turns on the sec- 


ondary is given as: 
ym (14 
N. = Ny (——— 
Kee Se R, 


where N, = number of turns on 
secondary winding, 
N, = number of turns on pri- 
mary winding, and 
Z, = desired output impedance 
in ohms. 


The Z,,, in Eqs. (13) and (14) is 
the electrical impedance due to the 
mechanical system. This is known 
as the motional impedance. In a 
well damped pressure microphone 
the motional impedance is small. 
However, at the low frequencies 
near the tube and cavity resonance 
the motional impedance may become 
fairly high and require a_ better 
transformer (i.e. greater induct- 
ance) that it would appear from 
other considerations. A more com- 
plete understanding of the motional 
impedance effect can be found from 
the equation, 


(B1)? (15) 


ra 


where Z,,, = electrical impedance 
in abohms, 
B = flux density in air gap in 
gausses, 
l= length of voice coil in cm., 
Z., = total mechanical imped- 
ance in mechanical ohms. 


From Eq. (15) it can be seen that 
the reflected impedance depends 
upon the square of the flux density 
and the length of voice coil con- 
ductor. Secondly, it is seen that 
when the mechanical impedance is 
a minimum the electrical impedance 
is a maximum. It is seen also that 
the two impedances must be con- 
jugates since Bl is a constant for a 
given unit. 

Fig. 9 is a photograph of the 
Electro-Voice Model 655 mike. 


“em 
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Radio Television & Communication 
Wires & Cables 


RADIO — TELEVISION 
WIRE 


300 OHM LEAD 


TRANSMISSION LINE 
CABLES 


INTERCOMMUNICATING 
& PUBLIC ADDRESS Ria 
CABLES : 


w e R 599 3 . . 
bat ts iP a 


INDOOR AERIAL WIRE 


ROTOR CABLES 


CORD, 
—— CORD SETS & 
POWER SUPPLY CORDS ap SmZ 


ee 
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21-25 Foster St. 
Worcester, Mass. 


ELECTRICAL DESCRIPTION —The Spectrum Analyzer, a self contained portable unit, 


is a very sensitive microwave receiver whose out 


commercial equivalent 


of & TS-148/uUP 


SPECTRUM ANALYZER 


put is displayed on a 3 inch cathode-ray 


tube. The analyzer employs a resonant ivity type frequency-meter calibrated to read 

directly in megacycles, a frequency-swept (Velocity Modulated) R-F oscillator, a crystal 

mixer and associated plumbing, narrow 1-I plitiers, and both regulated and 

unregulated power supplies 

This versatile equipment provides a visual the spectra of R-F oscillators 
| within the range of 8470 to 9630 megacycles pet function Of power versus 


| 
frequency. Other use 


| 1. As a frequency meter for measuring 


frequencies of resonant cavities, echo 
boxes, magnetrons, and local oscilla- 
tors within the range of 8470 to 9630 
MC/S. The Analyzer is so sensitive that 
a magnetron signal can usually be 
picked up at some distance from the 
source without the use of connecting 
cables. 

2. As a measuring device for setting 
the frequency of radar and beacon 
local oscillators in radar sets. 


MECHANICAL DESCRIPTION —The equip 


The electrical components are built on an 


dust cover. As many components as possibl 


3. Asa frequency modulated oscillator 
for tuning T/R Boxes and R/T Boxes in 
transmitter converters. It can be used to 
check magnetron pulling and AFC 
circuits 

4. As a performance tester for local 
oscillator tubes. Type 2K25 and 723A/B 
tubes may be tested by inserting them 
in the analyzer R-F oscillator socket and 
checking their output curves on the 
analyzer scope. 

5. As a means of measuring band- 
widths of resonant cavities 


ment is built into a sheet aluminum housing 
vluminur hassis located inside the removable 


e are mounted on terminal boards to facilitate 


quick and easy servicing. The Analyzer is transported with an Auxiliary and Spare Parts 


Box in a carrying case. The Analyzer is cushioned in a shock mounted carriage. This 
. £ 


carriage can be removed from the carryir 
mounting for the Analyzer when it is used 


SPECIFICATIONS 
POWER SUPPLY: 50-1200 CPS; 105-125 volts; 
125 watts 
TUNING RANGE at least 8470 MC/S to 9630 MC/S 
FREQUENCY METER RANGE: 8470 MC/S to 9630 
MC/S 


SWEEP FREQUENCIES continuously variable from 
10 to 30 CPS 
SPECTRUM AMPLITUDE ATTENUATION variable 
from 3 to 70 db, uncalibrated 
OPERATING TEMPERATURE RANGE: 40°C. to 
55°C 


FREQUENCY SWING OF ANALYZER RF OSCILLATOR 
40 to 50 MC/S 


OVERALL |-F BANDWIDTH AT HALF-POWER POINTS 
50 KC/S 


R-F SENSITIVITY at least 40 dbm for 1 inch 
scope deflection 

MAXIMUM DISPERSION OF SPECTRA: 1.5 MC/S 
per inch 

POWER OUTPUT: Approx. 1 milliwatt 


1g case if it IS necessary to provide a shock 


outside of the carrying case 


TUBE COMPLEMENT 


| K 65A 

l 2K2A 6 j 

l IBP 1 ; 6SN T 
1 5R4GY 6Y 

l 6AC7 l BB4 


991 
ACCESSORY PARTS SUPPLIED 

FLEXIBLE WAVEGUIDE 18” LENGTH 

l CHOKE TO CHOKE ADAPTER 

1 —- WAVEGUIDE TO COAX ADAPTER 

1 — DIRECTIONAL COUPLER 

2 — CRYSTALS 1N23A 

4 PILOT LIGHT BULBS 

6 FUSES 2A. 250 V 

1 — ANTENNA HORN 

1 POWER CABLE 

1 MIXER INPUT CABLE 

1 — ANTENNA HORN CABLE 


GAROD RADIO CORPORATION 


MAJESTIC PRECISION INSTRUMENTS DIVISION + A Subsidiary of the Wilcox-Gay Corporation 
70 Washington Street, Brooklyn 1, N. Y. * Cable Address: Dorag, N.Y. 


INDEXING TURNTABLES OF EVERY DESCRIPTION 


Eisler is considered a pioneer of indexing mechanisms. Has designed and built turntables for over 50 
years. Indexing range from 1 to 4000 RPM. Eisler indexing turntables have been adapted as standard 
for over 33 years by some of the largest firms in the U.S.A. Use Eisler indexing machines as the basis 
and you can add parts for your own production. Hundreds of Eisler indexing machines are in daily use 
all over the world. 


C A SPECIALIZED CAM MILLING 
SERVICE, SPOT AND BUTT WELDING 


A CAM and ROUER, DRIVES =. TUBNTABLES 
, _— 
; 2 < 2 \. | 
| Seep \ 
| ail | 


' 
atl 

k >€ 

Wie: it te ee 


ELECTRICAL EQUIPMENT ON EISLERS INDEXING TURNTABLES | 


* 
Ne 25-10MS-A ; } 


No.88-72-TT FRONT VIEW 


DR. CHAS. EISLER M.E. PRES. 


EISLER ENGINEERING CO., INC. 


World Famous 
for Over 33 Yeors 


Chavbwts/ ms.) 
770 So. 13th St., NEWARK 3, N. J. 


(ve DIAMOND H’ RELAYS 


® 


a R1ISBIT) FOR HIGHER 


VIBRATION 


Vibration resistance range of “Diamond H” Series R Relays 
has been more than doubled, extending now from 0 to well 
over 1,000 cycles per second at 15 “G’s.” Hermetically sealed, 
miniature aircraft relays, they are basically 4PDT but are 
also available in DPDT and 4PDT with two independent 
coils, either or both of which will operate the unit. They 
meet all requirements of USAF Spec. MIL-R-5757B . . . and 
far surpass Many. 

Operating shock resistance exceeds 50 “G’s”; temperature 
range is from —65° to +200°C. They operate consistently 
over 400,000 cycles without failure at 5 A. and go 3,500 or 
more under 30 A. at 30 V., D. C. resistive. Voltages up to 300 
D. C. at 4/10 A. are carried for more than 400,000 cycles. 
Coil resistances up to 50,000 ohms available. Operating time 
is 10 ms. or less; drop out time 3 ms. or less. Sensitivity 
approaches 100 mw. at 30 “G’s” operational shock resistance. 
Inter-electrode capacitance is less than 5 mmf. contacts to 
case; less than 2% mmf. between contacts. All standard 
mounting arrangements. 

Bulletin R-150, giving basic performance data under vary- 
ing conditions, is yours on request. Our engineers are pre- 
pared to work with you to develop variations to meet your 
specific requirements. Tell us your needs. 


THE HART MANUFACTURING COMPANY 
218 Bartholomew Ave., Hartford, Conn. 


CONTACT 
2 0: 
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Aircraft Progress 
(Continued from page 67) 


temperature small tubes by Ray- 
theon and Sylvania (Fig. 8). These 
tubes are hermetically sealed and 
used in expendable assemblies. 


Automatic Assembly 


Investigation continued on the use 
of automatic assembly techniques 
for the fabrication of miniaturized 
electronic equipment. Pilot produc- 
tion lines and test circuits entered 
the advanced stages. 


Transistors 


Devices for testing and evaluating 
transistors were developed, includ- 
ing noise, impedance and four-pole 
parameter testers; gain, frequency 
and time indicators; and oscilloscope 
display of static characteristics. 
Flip-flop circuits for 9-mc operation 
was achieved by establishing a sta- 
ble point in the active region of the 
transistor characteristics. Significant 
advances were made for growing 
single crystals. 


Data Storage 


A machine for storing and search- 
ing for engineering data on elec- 
tronic components was developed 
by Batelle Memorial Institute. It is 


Fig. 8: High temperature subminiature tube 


known as the Electronic Component 
Information Center (ECIC). Also, 
the development of a special ce- 
ramic material at MIT has opened 
a new avenue for storing digital 
computer information. 

The development of flight simu- 
lators for additional aircraft is con- 
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tinuing to provide efficient and 
economical training pilots. Among 
these is the F-89D (Fig. 9), made 
by Link Aviation. Duplication capa- 
bilities include radar fire control. 


Computers 


Computer development has made 
several forward strides. Basic re- 
research at a number of universities 
has resulted in significant progress 
for new techniques related to aero- 
dynamic design as well as aircraft 
control. 

An electronic polynomial evalu- 
ator which can _ instantaneously 
evaluate 12th degree equation auto- 
matically presents results on an os- 
cilloscope or plotting table. 

General Electric’s digital com- 
puter, Oarac, (Fig. 10), was placed 
in operation to solve aircraft design, 
guided missile and ballistics prob- 
lems. It can multiply two one-digit 
numbers in 0.004 second. 


Fig. 9: Link F-89D flight simulator 


A small digital calculator, Mon- 
robot, suitable for calculating sines or 
tracing rays through microwave 
optical systems has gone into oper- 
ation. Its storage capacity is 100 
numbers and 100 orders. 

The C-2A true airspeed and mach 
number computer, developed by 
Kollsman Instrument, eliminates the 
need for a multiplicity of separate 
units. It provides five outputs for 
various system applications. True 
airspeed, indicated air speed, mach 
number and altitude may be dis- 
played on a single dial. 

An improved  dead-reckoning 
computer, the A-1, was developed 
by Ford Instrument in conjunction 
with ARDC. The aircraft’s initial 
latitude, longitude, wind velocity, 
heading and magnetic variation are 
fed to the computer. During flight, 
similar information goes to the A-1, 
which continuously calculates and 
indicates aircraft position. 

An electronic camera ‘control sys- 
tem which automatically and simul- 


| 2 ways G-E lamps help make 


| 


| 


TELE-TECH & ELECTRONIC INDUSTRIES * May 1954 


products safer, easier to use 


1. FLASH WARNING SIGNALS 2. INDICATE LIVE CIRCUITS 


General Electric filament and neon glow lamps With a little G-E indicator lamp, operators can 
on control panels quickly indicate “trouble spots” tell at a glance whether electronic equipment is 
in circuit operations operating correctly. 


LITTLE spot of light can go a long way toward improving electronic 

devices. Above are two examples. They show how General Electric 
lamp bulbs add extra safety and convenience. Chances are, small G-E lamps 
can make your product better, too. More than 480 tests and inspections in- 
sure their quality. For more information, write to Lamp Division, General 
Electric Company, Department 166-TT- 5, Cleveland 12, Ohio. 


GENERAL @@ ELECTRIC 


COLLINS RADI 
NEEDS SALES. ENGINEERS 


@ broadcast 


® communications 


e@ industrial components 


Demand for Collins equipment in tions or industrial components, 
these fields is going up and ex- plus salary requirements to the 
perienced sales engineers are Collins office nearest you. If you 
needed immediately. Positions are qualify for any of these opportu- 
open in all five Collins regional nities, Collins will contact you for 
offices.* Send complete personal a personal interview. Take advan- 
resume, including your experience tage of this chance to get ahead 
in either broadcast-communica- . . . Write today. 


“COLLINS RADIO COMPANY 


855 35th St. N.E., 2700 W. Olive Avenue, 
CEDAR RAPIDS, IOWA BURBANK, CALIFORNIA 
11 W. 42nd Street, 1930 Hi-Line Drive, 
NEW YORK 36, NEW YORK DALLAS 2, TEXAS 


COLLINS RADIO COMPANY OF CANADA, LTD., 
74 Sparks St., OTTAWA, ONTARIO 
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A Sequential Relay That 
Counts, Stores or Remembers 


Kewoce 


MAGNETIC 
IMPULSE 
COUNTER 


PROVED IN USE! 


SEQUENTIAL OPERATION—10 operations yuence but or 
DIGITAL STORAGE—Once read-in, stored without power but no latches 


elay pulse 


TELEMETERING—Counting or controlling from a distance but minimum wiring 
COMPUTERS—Series read-in parallel read out 


STEPPING—Replaces 2 magnet 10 point stepping switch at pulse rates up to 20 per second 
WRITE FOR FREE TECHNICAL DATA TODAY, DEPT. 46-E 


Hewoc ey 


KELLOGG SWITCHBOARD AND =i COMPANY 
A Division of International Telephone and Telegraph Corporation 


SALES OFFICES: 79 West Monroe Street, Chicago 3, Illinois 


TLON F_ay-pRniOED LACING TAPES sj 


All-Nylon 


GUDE-NYLACE* 


GUDELACE* 


Easy on Hands 


Easy to tie ivr AN Yj Resists High Temperature 
7 Se, | \ a8 
Both tapes save time and money— __ knot slippage. Gude-Nylace is the 


and cut down rejects. Neither will perfect product where the use of wax 
bite through insulation. Gudelace _ is not indicated. 
ties easier, tighter and cuts down *Patent Applied For 


WRITE FOR COMPLETE INFORMATION AND A FREE TRIAL SUPPLY TODAY! 
GUDEBROD BROS. SILK CO., INC. 


ELECTRONICS DIVISION EXECUTIVE OFFICES 
225 W. 34th Street, New York 1, N.Y. 12 S. 12th Street, Philadelphia 7, Pa. 
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AIRCRAFT PROGRESS (Cont.) 


taneously controls the operation of 
all aerial cameras reached its final 
stages of development. The device 
operates 12 separate cameras lo- 
cated throughout the aircraft, ad- 
justing continuously for speed, alti- 
tude, aperture, shutter and light. 
A new five-unit radar camera 
system developed by Bolsey is 
known as the 0-30. It photographs 
radarscope images in various modes 
of operation on 35 mm film. 
Extensive work was carried out 
on the study of upper atmosphere 
conditions. Fruit flies were sent 
aloft to obtain data on the effects 
of cosmic rays. A new droppable 
radiosonde (AN/AMT-6) and air- 
borne radiosonde receptor (AN- 
AMR-1) were developed to increase 
weather reconnaissance capability 


ee 


Fig. 10: Oarac digital computer developed by 
GE for ARDC contains 1400 tubes, 7000 diodes 


of aircraft. Daily global variations 
in the electric current flowing 
from the high atmosphere _ to 
the earth were measured. These ob- 
servations indicate a_ correlation 
between periodic solar flares and 
upper atmosphere cyclones. Special 
rocket instruments are being de- 
vised to measure the number and 
types of charged particles in the 
ionosphere. 


Falcon Electronics Bought 
By Trio Manufacturing Co. 


Falcon Electronics Co. of Quincy, 
Ill., and its entire line of antennas 
has been purchased by Trio Manu- 
facturing Co. of Griggsville, Ill. Roy 
Wade, formerly General Manager of 
Falcon Co., has been appointed Gen- 
eral Sales Manager for Trio. 

All Falcon operations will be 
moved to the new Trio plant in 
Griggsville, where the Falcon line of 
antennas will be manufactured. 
These inclade colinears, conicals, 
yagis, radar and other types. 
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with J O N e sé 
»2 PLUGS - 


z. 
Panos anol AS 


/ Jones Series 300 illustrated. 200-48 


Socket with 


P-306-CCT Small Plugs & Sockets for 1001 = Angle Brackets. 
Plug, — Uses. Cap or panel mounting. 


e Knife-switch socket contacts @ Metal Caps, with formed 
phosphor bronze, cadmium fibre linings, 
plated. 


e Bar type Plug contacts brass, 
cadmium plated, with cross sec- 


tion of 5/32” by 3/64”. 


@ Insulation molded bakelite. 


@ Made in two to 33 contacts. 


@ For 45 volts, 5 amperes. 
Efficient at much higher ratings 
where circuit characteristics 


Ask for Jones Catalog No. 20 showing complete line of Electrical Con- 
necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. 


n @ All Plugs and Sockets polarized. permit. 


HOWARD B. JONES DIVISION 


CINCH MANUPACTURING CORPORATION 


a ea 2 LilN 
JBSIDIARY O UNITED.CARR FASTENER & 


NOW available for prompt delivery . . . 
The NEW ‘‘ALONGE”’ 


NON-MAGNETIC 


Recording Tape Splicer 


Makes a perfect splice in seconds! 


cuTSs 
Recording 
Tape 


The only NON-MAGNETIC Recording Tape Splicer that 
makes editing easy. Pays for itself in time saved—for it 
is the fastest-acting precision splicer. 

The cutting arm has three knives: The center knife is 
directional and can be pivoted and set to cut either at 
perfect 90°, at 6714°, or at 45°. The spring pads hold 
the recording tape firmly in place as the side knives cut 
the splicing tape to the exact width of the recording 
tape . . . Precision machined, beautifully finished; 
lightweight, rugged. 

Write for complete details. 


A L @ ] N G t » 163 West 23rd Street 


PRODUCTS, INC. New York 11,N. Y. 
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to your specifications 
for quick delivery 


You tell our engineers your 
needs, and Thermador’s Elec- 
tronics Plant goes into imme- 
diate operation. Complete, 
unsurpassed facilities and 
precision craftsmanship man- 
ufacture transformers that 
meet your most exacting re- 
quirements. 

Your completed transform- 
ers are subjected to extreme 
environmental conditions; 
tested under critical loads. 
Thermador transformers with- 


Precision-designed 


Thermador 
Transformers 


stand the severest testing — 
will exceed any MIL require- 
ments or exacting specifica- 
tions. Thermador certifies your 
transformers without delay. 
We work from your speci- 
fications to develop a trans- 
former for your application, 
chassis or performance stand- 
ards... one or a thousand. 
Delivery is quick. Tell us 
what you need. Call us today. 
Request literature from: Elec- 
tronic Division, Thermador 
Electrical Manufacturing Com- 
pany, 2000 South Camfield 
Avenue, Los Angeles 22, Calif. 
PARKVIEW 8-2105 


THERMADOR 


Electronic Division 


Rating—1 Watt. bi 

ij Temperature Coefficient—From approx. / 
+ 0.1% /°F for 5000 ohm resistors to approx. 
— 0.2% /°F for 10 megohm resistors. 
Voltage Coefficient—tess than 0.02% /Volt. 
Upper Temperature Limit—170°F for con- 
tinuous operation. 
Standard Range—1000 ohms to 9 meg- 
ohms. For general commercial service. 
Noise Level—A low nolse level Is Inherent In 
all 65X resistors. Where nolseless operation Is 
essential, we are equipped to test and guaran- 
tee standard range resistors with “‘less nolse 
than corresponds to a resistance change of 1 
part In 1,000, 000, for the complete audio fre- 

quency range.’ 

RANGE fits ~) 

Send for Bulletin 4906. It gives Be 

full details on $.S.White Molded {| “"*««.. 

Resistors. Write for a copy. a 

ad 


gcientite service a | 
"bible INDUSTRIAL DIVISION 


DENTAL MFG. CO. Dept. QR, 10 East 40th St. 
= VS YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 


it’s the 
Individual 
that 
counts 

aft 
MELPAR.». a 


N° ENGINEER becomes just 


Experience desired in one or more of these 


cog in the wheel” at Mel ri allied — ee cahoots a Be cb en 
par. Instead, everybody has his a al ¢ ue t dig ta cc wersion shat dig tizers) 
own responsibility is rewarded aauitte ehadeeteny Bl etek 2 
nd advanced for a job well done. barron ag . e tanen 
That's why so many young eng!- Packaging and Elects nic Compo rents * Heat 
neers hold the top jobs her« ee ciate Seki daakamaiiee 
Melpar is growing and new and d ¢ 


top jobs open up regularly. Address: Personnel Director, Dept. T-5 


Maybe you're just the man 
for one of them. Why not 


a ' ! . : 
1d out now! 


ar 


| 
| 
10 Potter Street, Cambridge, Mass. ® 440 Swann Ave., Alexandria, Va. | 
| 

A SUBSIDIARY OF THE WESTINGHOUSE AIR BRAKE COMPANY 


&- BULLETINS 


La 


Heat Treatment 


Metallurgy involved in the heat treatment 
of aluminum alloys is covered in a new 
manual, “Heat Treating Aluminum Alloys,” 
just published by Reynolds Metals Company, 
2500 South Third St., Louisville, Ky. The 
manual will be sent without charge to engi- 
neers, metallurgists, instructors, and techni- 
cal men who request it on company letter- 
head. To others, the price is $1.00 per copy. 


Contacts 


Bulletin “Series E-Z 16’’ describes “‘Con- 
tinental’’ connectors with coaxial contacts 
and includes suitable cable types, schematics, 
and special features on one side. The reverse 
side presents complete information on ‘Se- 
ries E-Z 16"’ connectors with bayonet locks. 
Available at the Electronic Sales Division, 
De-Jur-Amsco Corporation, 45-01 Northern 
Blvd, Long Island City, N.Y 


Mixer 


A data sheet released by Waveline, Inc., 
Caldwell, N.J., describes and presents the 
electrical specifications of a two channel 
mixer that is designed to operate over the 
frequency range of 8,500 to 9,600 MCS. 


Capacitors 


A new capacitor manual, AC-4, released 
by Astron Corporation, 255 Grant Ave., East 
Newark, N.J. contains detailed engineering 
data and specifications covering the com- 
pany’s complete line of capacitors and filters 
for electronic applications. A copy can be 
obtained by a request on professional or 
company letterhead. 


for every application a 


most complete— 
most diversified 
line in the world! 


From a professional 
boom stand to a 
flexible goose neck to a 5 aie 
fitting—whatever your need in 
mike stands and accessories— 
depend on it, ATLAS has it for 
you. Designed and manufac- 
tured for highest stability, 
quiet, ease of operation, dura- 
bility. And backed up 100% 
by ATLAS—world leader in mike 
stands, public address loud- 
speakers and accessories for 21 
years. 

Compare them all at your dis- 
tributor—You'll make your next 
mike stand an ATLAS. 


Et ATLAS souno core. 
(| 1445 39th Street, Brooklyn 18, New York 


In Canoda Atlos Radio Corp, itd. Toronto, Ont 
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£- BULLETINS 


Machine Work 


A 20-page photographically illustrated 
booklet presents the staff, facilities, and 
products of the Eisler Engineering Co., Inc., 
750 South 13th St., Newark 3, N.J. 


Coaxial and Waveguide 


Prodelin, Inc., 307 Bergen Ave., Kearny, 
N.J. recently made available a completely 
new catalog on their line of coaxial trans- 
mission lines, waveguide, and antennas. The 
catalog discusses and illustrates transmission 
lines, microwave cable adapters, hangers, de- 
hydration and accessories, antennas for UHF 
and microwave, and many other components 


Controls 


Catalog No. 54, recently published, features 
standard controls and resistors for radio and 
electronic equipment. Printed in two-colors 
the new format presents concise descriptions, 
dimensional drawings, listings, prices, and 
standard packings. Copies are available at 
the Clarostat Mfg. Co., Inc., Dover, New 
Hampshire. 


Variable Resistors 


Data Sheet 168, released by Chicago Tele- 
phone Supply Corp., Elkhart, Ind., describes 
the Type YGC-B45 variable resistor with a 
self-supporting snap-in bracket and line of 
controls for printed circuit applications 
Electrical and mechanical specifications and 
17 diagrams are given 


Networks 


Bulletins 500 and 410, issued by White 
Instrument Laboratories, 203 Riverside 
Drive, Austin 4, Texas, respectively describe 
and present engineering data covering the 
Series 500 twin-T networks and the Series 
410 servo lead networks designed by the 
company 


Shielded Enclosures 


An engineering study, “Evaluating Shield- 
ed Enclosures,”” by Richard B. Schulz, Elec- 
tro-Search, reduces the major factors in- 
volved in shielded enclosures to their basic 
engineering equivalents. Copies are available 
free on request to the Ace Engineering and 
Machine Co., 3644 N. Lawrence St., Philadel- 
phia 40, Pa. 


Resistors 


Atlas Resistor Co., 24 East Coulter St., 
Philadelphia 44, Pa. has released a 2-page 
folder that illustrates and describes the com- 
pany’s fixed pack wound and adjustable re- 


sistors 


Voltage Standard 


Bulletin RI-401, released by Radiation Inc.., 
Melbourne, Fla., describes the Type M-DC-3 
super-regulated voltage standard that ex- 
tends the voltage range of the M-DC-2, and 
discusses the individual and combination 
benefits of the two units 


Coaxial Cable 


Issue No. 2 of “‘Styroflex Coaxial Cable,” 
a 19-page booklet, recently issued by Phelps 
Dodge Copper Products Corp., 40 Wall St., 
New York 5, N.Y., presents the properties, 
electrical characteristics, ratings, and in- 
stallation procedures, etc. of the company 
product. 


Coils and Filters 


Catalog 102-A, a new 16-page publication, 
presents performance characteristics of a 
line of standard and miniature toroids, plug- 
in decade inductors, communication and 
telemetering filters made by Burnell & Co., 
45 Warburton Ave., Yonkers, N.Y. Units for 
specialized applications include r-f bandpass 
filters and delay line. 


IF IT’S NEW ... IF IT’S NEWS...IT’S FROM ELCO 


phosphor-bronze contacts. The steel saddle is available with or without ground- 
lugs, cadmium-plated or hot-tinned for ease of soldering. This octal socket is also 
available for printed circuits and solderless connections. Full information concern- 
ing this newest Elco quality-product is yours upon request; as Is data about Elco’s 
complete quality-line of miniature and sub-miniature tube-sockets, shields and the 


world-famous Vari on connector—now available W ith brac ke ts, handle S and covers. 


For Catalog Sheets, Call GArfield 6-6620 or Write ELCO Corp., 190 W. Glenwood, Phila. 40, Pa. 


The need for a high-quality octal socket 


for commercial applications has been 


answered with the new Elco 


illustrated here. Elco’s “commercial 
octal” offers an all-molded body 
gcne ral purpose Or mica material, 


equipped with fully-floating brass o1 
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THE 


EXCELLENCE 


ELECTROSTATIC 
VOLTMETERS | 


NO LOAD VOLTAGE 
MEASUREMENTS 
READS RMS VALUES 


A.C. OR D.C. T0 1% 
ACCURACY 


READS PEAK VOLTAGE 
WITH PEAK VOLTAGE 
ADAPTER 


f 


write for bulletin 


| 
> 
= | 


ELECTROSTATIC 
VOLTMETER 


x 10'* OHMS 


PEAK VOLTAGE 


ADAPTER PEAK VOLTAGE ADAPTER 


LOW VOLTAGE TYPE—3,000 


Maximum Inverse Peak 


HIGH VOLTAGE TYPE—30,000 volts 


Maximum Inverse Peak 


SENSITIVE RESEARCH 
INSTRUMENT CORPORATION 


Dept. 201 MOUNT VERNON, N.Y. 


ELECTRICAL INSTRUMENTS OF PRECISION SINCE 1927 


ELECTROSTATIC VOLTMETERS 


RANGES—120 Volts to 60 K. V. 
Single and Multirange Combinations 


MODELS—Horizontal & Panel Mount- 
ing 4”, 5.2” & 6” scale lengths. 


INSULATION—Resistance up to 3.6 


Features continuous frequency coverage in 
one band; at least one volt output into 75 
ohms; wide sweep; blanked signal on return 
sweep provides a reference baseline. 


SPECIFICATIONS 
Freq. Range: 450-900 mc. 
Sweep Width: 0-40 mc min. 


Sweep: 60 cycle, sine wave. 
(1.) 0.1-1.0 volts 
(2.) 0.01-0.1 volts approx. 


Output: 


MODEL 1006 


Designed to give precision performance over 
a single tuning range (27-230 mc). Negligible 
leakage; low spurious outputs; no auxiliary 
frequency changer unit required. 

Write for specifications and catalog on com- 
plete line of measuring equipment. 


NEW LONDON/INSTRUMENT 


PD. 
NEW 


BOX 189oT 
LON DON... GC (Oo: 
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SHOWS DYNAMOTOR EFFICIENCY 


ese ata / 


Now it's easy to compare Dynamotor performance efficiency 
under actual operating conditions. Nameplate information 
plus this simple slide chart enables you to read instantly 
the efficiency percentage right from the Calculator scale. 
Reverse side gives other useful information. Handy 3” x 
6” pocket size, color printed on sturdy laminated stock, 
varnished to resist soil. For sale by radio parts distributors 
and electronic equipment suppliers, or 25¢ postpaid. 


(Carter }\¥jotor (fo. 


2654 N. MAPLEWOOD AVE. CHICAGO 47 


World's largest Exclusive Manufacturers of mobile radio rotary power Supplies. 


AT YOUR RADIO PARTS 
DISTRIBUTOR OR 
ELECTRONIC EQUIPMENT 
SUPPLIER 


150 


vetg, MANUFACTURERS’ 


REPS 


3 4G 
Ry 


Henry P. Segel was recently elected 
president of the New England Chapter 
of “The Representatives.” Mr. Segel, one 
of the founders of the chapter, in addi- 
tion to the presidency, assumed the 
chairmanship of the committee selected 
to publish a directory to appear about 
May 1 that will cross-reference products, 
manufacturers, and representatives in 
the New England territory. Other officers 
of the chapter elected were Stanley 


Harris, vice-president, and Peter H. 
White, secretary-treasurer. The ad- 
visory board consists of Walter T. 


Hannigan, past president, Ray Perron, 
K. C. Stevens, Dan Greene, Stanley 
Harris, and Peter White. 


Alfred Crossley & Associates, 4501 
North Ravenwood Ave., Chicago, IIl., 
has been appointed representative of 
the Electronic Instruments Division, 
Burroughs Corp., 1209 Vine St., Phila- 
delphia 7, Pa. They will cover Minne- 
sota, Wisconsin, Iowa, Illinois, Indiana, 
North and South Dakota, Nebraska, and 
Western Ohio. S. Sterling Company, 
15310 W. MecNichols Road, Detroit, 
Mich., will represent Burroughs in 
Michigan and Eastern Ohio. Land-C-Air 
Sales, 42 Oak Ave., Tuckahoe, N. Y. will 
represent the company in New York 
and northern New Jersey. 


W. J. Doyle Co., Chicago, IIl., will 
represent the American Screen Prod- 
ucts Co., Miami, Fla. in the sales of TV 


| antennas and associated equipment in 


Illinois, 


Ind. 


Wisconsin, and Lake County, 


Howard Feiner has become a mem- 
ber of the Land-C-Air Sales Co., 42 
Oak Ave., Tuckahoe, N. Y. in the ca- 
pacity of sales engineer. Mr. Feiner 
will open a branch field engineering 
office in Syracuse, N. Y. and cover all 
industrial accounts in upstate New 
York. Jim Schnitter will continue to 
cover all jobber accounts out of the 


Buffalo field office. 


G. S. Marshall, 40 South Los Robles, 
Pasadena 1, Calif. has been appointed 
sales representative for the California- 
Arizona-New Mexico area of Waveline, 
Inc., microwave instrument and acces- 
sories manufacturers in Caldwell, N. J. 
J. R. Dannemiller Associates, 1791 Oak- 
mont St., Cleveland 21, Ohio will rep- 
resent the company in Michigan, west- 
ern Pennsylvania, and West Virginia. 
Murphy & Cota, 1409 Peachtree St., 
NE, Atlanta 5, Georgia, will cover the 
southwestern United States and E. A. 
Ossman & Associates, 65 Webster St.. 
Saratoga Springs, N. Y., will be the 
Schenectady, N. Y. area representative. 
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“New” —— ; ” : 

MICROWAVE 
EPLGERTSCH | secauciiitov eg ~NEW LOW PRICES 
To measure or generate On CORNING Metallized Glass 


microwave frequencies up to 12,500 mc... F 
Y . ‘ e 
Containing a new and original circuitry ] rimmer t apacitors 


development, the FM-4, with 
% suitable driving source allows you to 
Wide Frequency Range | measure frequencies from 100 mc. 
i to 12,500 mc., or to generate frequen- 
Continuous Coverage cies from 500 mc. to 12,500 mc.— 
Extremely High Accuracy with continuous coverage, and extreme 
and Stability accuracy and stability. 


ACCURACY: (with Model AM-1 Driver) .00001% . . i 
(with Model FM-3 Driver) .001% .3 to 12 u.u.f., or can be designed to meet your specific re- 
POWER SOURCE: 105-127 volt. 60-cycle AC 


For further information, contact 


They’re the same tough, stable trimmers we've been making 
for years, but with new terminations, new mountings, and 


new low prices. And, they're available in standard types from 


quirements. 


your nearest Gertsch Engineering CORNING Metallized Glass Midget Trimmer Capacitors 
GERTSCH PRODUCTS INC Representative or write... ; ' . 
y HU. 11846-48 Mississippi Avenue are produced by permanently bonding metal to tubes made 
Los Angeles 25, California of glass with practically zero temperature coefficients in the 
VHF range. This means negligible capacity shift, even with | 
J a widely variable ambient temperatures. Produced on auto- 
A IR ull Lin matic machinery, they can be manufactured in quantity with | 
electrical characteristics held to very close tolerances. 
» Soe 
| 4 For complete information on the new CORNING Trimmers, 
including the new prices, mail the coupon below. 
CORNING Trimmers with 
. push-on mount and saddle- ™ 


clip terminal. 


CORNING Trimmers with ~~ 
split bushing mount and tab 
terminals. 


CORNING Trimmers with 
push-on mount and solder- 


spot terminals. —e 


CORNING Trimmers with 
push-on mount and wire 
terminal. 


@ Terminal Lugs@ Insulated 
Terminals @ Electronic Hardware 
@ Handles @ Captive Screws 
@ Brackets @ Dial Locks @ Spacers 
@Shaft Locks @ Binding Posts 


New Products Division 


Comming meant research ttt a 
CORNING GLASS WORKS 


DEPT. T-5, CORNING, N. Y. 


a 


Completely assembled terminal 
boards to meet all government 
specifi cations. 
Immediate delivery from stock 
or to order on all items. 

Write for Catalog T 


Please send me information on CORNING Metallized Glass 


Trimmer Capacitors 


OUI cscs sch gcc ae chtteaaase) laaeddaialanietihcancceabiadaiaaal 


TE 


CITATION PRODUCTS CO. 


233 EAST 146th ST., NEW YORK 51, N.Y. 
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RECORDS 

TWO INDEPENDENT 
VARIABLES FROM 
ANALOG OR DIGITAL 
INPUTS 


X-Y PLOTTER 
ann RECORDER 


A compact, desk-size unit 
designed for general purpose 
graphic recording from analog 
or digital inputs with stand- 
ard Librascope converters or 
special modifications engi- 
neered to customer require- 
ments. Unique pen travel, 
fast and dependable. Full 
chart visibility allowing 
curve generation to be ob- 
served at all times. Write for 
detailed catalog information. 


Mechanical and electrical 
analog computers, digital 

computers, input-output 
devices and components. 


Computers and Controls 


IBRASCOPE 


mromATiON 


it is lighter in weight (more feet per pound), 
and the per pound price is low. Total savings / 
approximately 50%. / 


. Kanthal DR improves the performance of 
resistors and precision equipment. Its elec- 
trical resistivity is high — 812 ohms per 
circular mil foot — its temperature coefhi- 
cient is low (.00002°C between —50° and 
+150°C), and it has a low thermal EMF to 
copper. 

Available in fine gages and all types of in- 
sulation. 


WRITE FOR FURTHER INFORMATION AND PRICES TODAY 


‘ 
— sy Aa 
KANTHA 

~ = 
“ane 


THE KANTHAL CORPORATION 


4 AMELIA PLACE, STAMFORD, CONN. 


Commutator Eliminators 
(Continued from page 73) 


The rectifier voltage drop in the 
forward direction corresponds to the 
voltage drop of the brushes and the 
contacts between brushes and cop- 
per bars of the commutator. The 
resistances involved have nonlinear 
characteristics in both cases. 

The commutating reactance of the 
rectifier is determined mainly by 
the leakage reactance of the sup- 
plying apparatus. It corresponds to 

the leakage reactance of the arma- 
| ture coils passing through the neu- 
tral zone between the magnetic 
poles. 

The ohmic drop of the apparatus 
| supplying the selenium rectifier is 
equivalent to the ohmic drop of the 
| commutator winding. 

The rectifier current during the 
overlapping of two adjoining phases 
corresponds to the curent flowing 
| into the armature coil while it is 
| short-circuited by the brush during 
| commutation. 

One possible circuit, using the ro- 
tating rectifier, is shown in Fig. 1. 
The exciter 3-phase armature, the 
3-phase bridge rectifier and the al- 
ternator rotating field are all 
mounted on a common shaft. The 
field of the exciter is supplied from 


es a static rectifier and a variable 


transformer. 

As seen from the diagram, by 
using an ac exciter, the commutator 
is eliminated. Also, since the recti- 
fier is mounted on the same shaft 
with the alternator field, the usual 
slip rings are not required. The re- 
sult is absence of wear and spark- 
ing, with its attendant r-f interfer- 

| ence. 

| Traditionally, the selenium recti- 
fier power unit was considered only 
| as self-contained conversion appa- 
ratus. It is therefore interesting to 
follow its increasing application as 
part of generating equipment, re- 
placing the commutator of an arma- 
ture in a magnetic field. The exciter 
| ean also be designed for a much 
higher generated frequency than 
generally used for commutator 
machines, 


_ Dr. R. M. Soria Pres. of 

| 154 Electronics Conference 
Dr. R. M. Soria, Director of Re- 
search at the American Phenolic 
Corporation, Cicero, Ill., has been 
elected president of the 1954 Na- 
tional Electronics Conference, Inc. 
Mr. R. R. Batcher, Chief Engineer of 
the Radio-Electronics-Television 
Manufacturers Assn., New York, 
was elected Chairman of the Board 
of Directors. 
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Electronic Switch 
(Continued from page 83) 


eturned to ground. The condenser 
s normally in a charged state when 
he circuit is in use. The output 
voltage appears across the cathode 
§ the power tube. 

The switch is turned on in the 
isual way by applying a pulse to the 
srid of the power tube. When the 
‘ireuit is to be turned off, a pulse 
s applied to the grid of the turn-off 
tube, which then begins to conduct 
and discharges the condenser 
through the inductance. The L-C se- 
ries circuit provides an oscillatory 
discharge whose frequency is deter- 
mined by the condenser and the in- 
ductance. The thyratron, however, 
conducts in but one direction and 
current flows for only one-quarter 
of a cycle, but this is sufficient time 
to discharge the condenser com- 
pletely. The rapidly decreasing volt- 
age of the condenser appears on the 
plate of the power thyratron, there- 
by cutting off the flow of current 
through the tube and at the same 
time extinguishing the turn-off tube. 
After the thyratrons have deionized 
and the condenser has become re- 
charged, the cycle may be repeated. 

An experimental model of this cir- 
cuit, built at the Bureau, is capable 
of delivering 50 watts into a 200- 
ohm resistive load, at as much as 
95% duty factor or as low as desired. 
Leading and trailing edges of the 
output rectangular waveform are 
less than 0.25 usec, and there is no 
appreciable distortion from tran- 
sient voltages when the switch is 
pulsed on or off. 


STABILIZED TRANSISTOR DUNKED 


E. Finley Carter, Sylvania vice president and 
technical director, demonstrates by means of 
electronic testing equipment that an uncased 
transistor, stabilized by new scientific methods 
developed by Sylvania Electric Products Inc. was 
not affected by immersion in water. Demon- 
stration took place recently in Washington be- 
fore a group of high-ranking military officials. 


TRA LO 


WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 


SPOT DELIVERIES FOR U.S. 


BILLED IN DOLLARS— 
SETTLEMENT BY YOUR CHECK 


CABLE OR AIRMAIL TODAY 


NE 


\TYPE uy FAt | IMPED.2)| O.D. 
ici | 7.3 | 150 | .36 
ici’ | 63 | 173 | 36 
C2 | 63 | 171 | 44 
C22| 5.5 | 184 | .44 
C3 | 5.4 | 197 | 64 
C33| 4.8 | 220 | 64 
C4 | 46 | 229 |1.03 
C44| 4.1 | 252 /|1.03' 


TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND 


‘MX and SM’ SUBMINIATURE CONNECTORS 
Constant 502-63n-70n impedances 


CABLES: TRANSRAD, LONDON 
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Stability and opportunity for 


ELECTRONIC ENGINEERS 


at the “Laboratory in the Sky” 


One of America’s leading centers of long-range 
radio and electronic developments offers outstand- 
ing opportunities for accomplishment, advance- 
ment and stability. Write for booklet describing 


projects, facilities and employ ee benefits. 


INTERESTING ASSIGNMENTS IN: 


Microwave Links « Pulse Networks « Radar 
Direction Finders « Air Navigation Systems 
Television Transmitters and Studio Equipment 


Antennas * Computers * Guided Missiles 
Telephone and Wire ‘Transmission Systems 


Microwave and Gas Discharge Tubes + Dielectrics 


MAIL THis COUPON TODAY bh 


wa 
federal | @ 


Lehecommumnication | = 


Laboratories Pa 


Laboratories 


500 Washington Ave., Nutley, N. J. 


Please send me a copy of “Your 


TT-5 


Federal Telecommunication 


future is with FTL.” 


A Division of International Telephone 


and Telegraph Corporation | Address 
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THE DURO-POCKET STAMP 


NEW! ENGRAVED 


Vinylite 


INSPECTION 


STAMPS 


Are better than rubber 


3 ways 


ENGRAVED Vinylite IS ACID-PROOF 


s, used for permanent 
y on metal and all non-porous 
surfaces will eat away at rubber. 

nylite resists this actior give 


longer life by far! 


ENGRAVED Vinylite STAMPING 
GIVES RAZOR-SHARP 
IMPRESSIONS EVERY TIME 


times the depth of ordinary rubber stamy 
KA 
| IrkKinas always remain super snare 
InN important advantage since t 
_ 
mark is a@ permanent record oj 


; 


r's approval. 


ENGRAVED Vinylite HAS CUSHION- 
LIKE RESILIENCE 


r VINYLITE molding process ir 

1 timed curing that imparts to this 
1tile plastic all the elasticity of 

rubber. Resilient VINYLITE resists 


abrasive action, conforms to irrequ! 


P 
surfaces .. 


. and lasts much lonaer! 


Engraved Vinylite stamp faces are 
adaptable to any marking device. 
They can be used to stamp on 

every surface, metal, wood, 

fabric, paper, plastic, etc. 

=a eee ae ee ee ee ee ee 


KRENGEL MANUFACTURING CO., INC. 


Dept. 5C, 227 Fulton St., New York 7, N.Y. 
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FM Demodulator 


(Continued from page 73) 


Sensitivity: The r-f input neces- 
sary for accurate measurements is 
1 mv at 200 mc and 200 uv at 54 Mc. 
Fig. 5 shows the degree of quieting 
as a function of r-f signal input. 

Deviation reading accuracy: As 
shown in the schematic Fig. 4 the 
instrument provides five ranges of 
deviation scale: 0—5 xc, 0—20 kc, 
0—100 kc, 0—500 kc, and 0—1000 xc 
for full scale deflection of the meter. 
Accuracy obtainable for modulation 
frequencies between 100 cps and 
40000 cps is 0.5 db on four low 
deviation ranges and 2 db on high 
deviation range, as checked by the 
Crosby (vanishing carrier) method. 
High deviation metering accuracy at 
high modulation frequencies is im- 
portant for many applications to 
multi-channel FM links. 

Harmonic Distortion: The results 
of distortion measurements at high 
deviations and for carrier located 
at the cross-over point are shown 
in Fig. 6. 


% O db 
THIRD HARMONIC 
z 
43 

re) Y MODULATION FREQUENCY 00¢ 
< SECOND 
O36 HARMONIC 

nee 

— 
o> 
_—— 


db above IK 
deviation, KC 


Fig. 6: Measurements of harmonic distortion 
at crossover frequency at large deviations 


Hum: In the presence of carrier 
the unwanted voltage at the output 
of the demodulator is mostly com- 
posed of residual 60 cycle hum sup- 
pressed to —5ldb below the audio 
frequency level corresponding to 
20 Kc deviation. The above corre- 
sponds to the residual FM deviation 
of 28 cps which value is considered 
harmless for most applications. 


Penn. State Offers 


Summer Seminars 


Pennsylvania State University, in 
cooperation with industry, is offer- 
ing summer seminars on the follow- 
ing subjects: 

Transistors 

Color Television 

Analog Computers 

Electric Contacts 


Electrostatic 
Precipitation 


June 9 to 18 
June 21 to July 2 
June 21 to July 
June 28 to July 


hrm 


June 21 to 25 
Additional information may be 

secured by contacting the School of 

Engineering, State College, Pa. 


| 
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Clevite Germanium Diodes 
127 TYPES! 


JUNCTION PHOTODIODE 


1N188 TYPE 


35 TYPES 


CLEVITE DIODES 

offer all these features! 
Widest Range of Types available any- 
where, Extremely Long Operating 
Life, Universal Lead Mounting — ar 
no extra cost, Positive Electrical Stabil- 
ity, Advanced Hermetic Sealing, Uni- 
formly Low Inter-Electrode Capaci- 
tance, Micro-sized, Ruggedly built. 


Precision Tested — Low Cost 

HUNDREDS OF APPLICATIONS! 
As Rectifiers — Detectors — Discrimi- 
nators — Limiters — Multipliers — 
Modulators — Switches — and many 
other new, important uses being dis- 
covered daily! 

For data sheets and complete in- 
formation on CLEVITE transistors, 
diodes and transistor test sets, write 
Dept.TS. 


TRANSISTOR PRODUCTS, INc. 


SNOW ano UNION STREETS, BOSTON 35. MASSACHUSETTS 
AN OPERATING UNIT OF 
CLEVITE CORPORATION 
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Round, square, rectangular, triangular, any shape, any 
. size—Precision Paper Tube Co. can provide all your paper 
x tubing needs. Your specifications are met to the most 
exacting tolerances. Precision Paper Tubes are sturdy, 
y crush resistant, have high tensile strength and excellent 
y dimensional stability. 
Send in your specifications for samples. Request Arbor 
List of over 2000 sizes. 
a Sales Representatives in: 
S New England: Philadelphia: 
"e Framingham, Mass., Framingham 7091 Philadelphia, Pa., Chestnut Hill 8-0282 
te : Northern Ohio, Western Pennsylvania: 
New York, New Jersey: Cleveland, Ohio, Atlantic 1-1060 
Jersey City, New Jersey, indi s h Ohio: 
Journal Square 4-3574 ndiana, Sout awe sti 
y . Logansport, Indiana, Logansport 2555 
pstate 7 York: Missouri, Southern Illinois, lowa: 
Syracuse, N.Y., Syracuse 76-8056 St. Louis, Missouri, Sterling 2318 
Maryland: California: 
Baltimore, Maryland, Plaza 2-3211 Pasadena, California, Sycamore 8-3919 
Canada: Montreal, Quebec, Canada, Walnut 2715 
NC. PRECISION PAPER TUBE CO. 
SETTS 2057 W. CHARLESTON ST. CHICAGO 47, ILL. 


Plant No. 2: 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Coil Bobbins 
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BL NEW Ba 


We have no objections to heavyweights—but if you're looking for a 
rugged lightweight that outclasses every dolly in its field—then The SPIDER 
is your best buy. 


The SPIDER is all-directional. Maneuver it anywhere by a simple turn 
of a steering wheel—even in a 360° arc. It does away with the heavy post 
or elevator to raise or lower the camera. Just mount your own tripod on 
The SPIDER—point the arrow on the wheel in the direction you want to go— 
and you're there! One man operates both the camera and the dolly. 


THE SPIDER IS A MUST FOR MOBILE TV UNITS 
It's a wonderful supplement to the heavy pedestal in the studio. 


only $650 Arrange for a demonstration today. 


LIGHTWEIGHT CHAMPION! 
the Spider ALL-DIRECTIONAL DOLLY 


-_ 


AND SMALL TV OPERATIONS. 


Priced to gladden the hearts of the most thrifty. 


CECO DISTRIBUTING CORPORATION 


1600 BROADWAY JUdson6-1420 NEW YORK 19,N.Y. 


Design Data on 
Plastic Laminate 


The Synthane catalog is a good 
source for engineering data on 
laminated plastics. 31 different 
grades of Synthane are described 
in detail; their properties and 
recommended uses are given. 

In addition to engineering data, 
the catalog supplies quick refer- 
ence information on available 
grades of Synthane sheets, rods, 
tubes, molded shapes and fabri- 
cated parts, and do's and dont's 
in design for using plastics. What- 
ever you need in laminated plas- 
tics, the Synthane catalog can help 
you find the answer. To get your 
copy, use the coupon below. 


- 
SYNTHANE CORPORATION | 
REPRE PON 11 RIVER ROAD, OAKS, PENNA. 
| Please send me a copy of the Synthane catalog | 
| eens | 
| City (zone) State a 


New components, designs 
and techniques for HIGH 
VOLTAGE and CORONA 
SUPPRESSION 


Here’s a brand new technique ... makes 
possible connectors and cables wherein 
insulation is molded right around contact 
and lead ... to give you an integral unit 
that licks the problems of high voltage 
and corona suppression at new low cost, 
by — 

1 Eliminating need of leakage paths 

at wire holes 

2 Utilizing materials more inert to 
attack than 
materials. 


ozone conventional 


3 Sealing high voltage potential 
sources from air except at the 
point of contact mating, where 


there is a natural damping of 


corona. 
This new technique just worked out for 
Color T V can give and 
cables for solving many problems involv- 


you connectors 


ing high voltage and corona suppression. 


As illustrated 


in this Alden 
220FTSC Col- 
or TV Tube 


Connector, the 
new technique 
permits a 
jacket of high voltage 
integrally molded around each high volt- 
age contact and lead, while the low volt- 
age leads take the resilient ‘figure 8” clips 
in the regular isolated pockets providing 
air space leakage. 


NEW CABLE TECHNIQUE 


insulation to be 


This new technique makes possible com- 
pletely molded cables having all connec- 
and wire sealed into an 
integral unit that licks the problems of 
high voltage and corona suppression. For 
example, the 30,000-volt anode cable il- 
lustrated has in-line tube cap, high voltage 
and clip all molded 
together as one integrated unit tailored 
for a Color TV set 


tors insulation 


disconnect anode 


8IO1FP/M 
High Voltage 
Disconnect for 
20,000 volt 
anode cable. 


SIIIFP/M 
High Voltage 
Disconnect for 
30,000 volt 
anode cable. 


co C__. — 9TISL 

. a i eee Molded in-line 
Tube Cap. 

ADDITIONAL ADVANTAGE-—this new tech- 

nique gives a solidly molded unit that 

eliminates common cable problems of: 

wire fatigue under vibration; insulation 


pullback; strain relief for leads. 


TO GET STARTED 


write for Spec Sheets on Color TV—and 
let us plan these techniques to your spe- 
cial needs in ANY field involving high 


voltages and corona suppression. 


0 ALDEN Praooucts Co. 


5123 N. Main St. 


, Brockton 64, Mass. 


Charles E. Jacobs has been made field 
sales representative to cover electronic 
products sales for Sylvania Electric 
-roducts Inc., New York, N. Y. and will 
handle renewal tubes, TV picture tubes, 
electronics, and test equipment for the 
company in the northern New Jersey 
area. 


Frank J. Hogan has been named dis- 
trict manager for CBS-Columbia, TV 
receiver manufacturing division of 
CBS. He will make his headquarters in 


Euclid, Ohio, and work with the com- 
pany distributors in Ohio, Indiana, 
Michigan, and Kentucky. William 


Rider, who covered the area formerly, 
has been assigned to New York, cen- 
tral Pennsylvania, and Charleston, 
West Virginia. 
Martin Silver was recently appointed 
manager of the new broadcast equip- 
ment division of Tel-Instrument Co., 
Carlstadt, N. J. Mr. Silver was formerly 


Martin Silver 


manager of the TV division of the Fed- 
eral Telecommunications Laboratories. 
During 1953, Mr. Silver served as man- 
ager of the UHF TV Station WTVU, 


Scranton, Pa. 


William F. Hafstrom was recently ap- 
pointed manager of sales of the Gen- 
eral Electric Company’s light military 
electronic equipment department. 
Charles W. Nelson was made manager 
of product service. Benjamin Parran 
became manager of marketing research 
and product planning, and Robert T. 
Pennington became manager of mar- 
keting administration. The appoint- 
ments followed the integration of the 
government marketing activities with 
other operations of the military depart- 
ment. 


Nat Welch has been named vice- 
president in charge of sales by ORRadio 
Industries, Inc., Opelika, Ala., manu- 
facturers of sound recording tape. Mr. 
Welch joined the company last year as 
sales manager. 


R.F. AND I. F. 


Al 
OPEN TYPES OR SHIELDED 
Al 
: Al 
for Television, Radio, F 
Communications Applications rN 
Al 
A 
Al 
A 
A 
Bs 
1 A 
Iron Core Tuned complete 3 
with Shield Can. 

Coil is carefully impregnated for stability. Built to with- | 8 
stand drastic temperature changes. Mechanically stable. 8 

It has excellent linearity. Once set—remains in adjust- 
ment—vibration-resistant. Has room for additional tie-lug B 

on terminal base. 
ba 3 
Ei 
> GEE > 
. » 

ae 4 3 
Mechanically stable winding structure. Iron core tuned. C 
Single hole mounting. Machine staked terminals. ¢ 
i 
< 
i 


‘ HORIZONTAL LINEARITY CON- 
TROL COIL_-very stable winding structure. ( 


Instantly adjustable with pullout shaft. Clip mounted. A 
favorite with leading T-V set manufacturers. Sturdy. Vibra- ( 
tion resistant. Trouble free. 

y ( 


4. 


a) 
PICTURE I. F. 
TRANSFORMER 
Bifiler Winding. Iron Core 
Tuned. Excellent electrical 
and mechanical ability. 
Carefully controlled "Q”. 
Single hole mounting. 


SOUND TAKEOFF | 
coOIL 
Iron Core Tuned. Machine 
Staked terminals. Excellent 
electrical and mechanical 
stability. Single hole 
mounting. 


ANTENNA COIL Rigidly controlled high 


. Inductance easily adjustable. Machine staked lugs. 
Once electrical and mechanical stability. Easily mounted. 
Small size. 


TOROIDS A wide variety 


and range of sizes available in pro- 
duction quantities to specifications. 
Sizes: %" and up. 


Above units are specified as standard equipment 


by leading manufacturers. 


Your inquiry is invited. Write 


JOHNSON ELECTRONICS DIVISION 


TRANSFORMER 
CORPORATION 


2734 WORTH PULASKI ROAD - CHICAGO 39. ILLINOIS 
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CARTER MOTOR CO. Teer 150 
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NEW LONDON INSTRUMENT CO. 
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TELE-TECH ADVERTISERS — MAY, 1954 


PEERLESS DIV ALTEC LANSING CORP 106 
PHALO PLASTICS corP 143 
PHELPS DODGE COPPER ‘PRODUCTS corP 36 
PHILCO ‘CORP 30, 31 
POLARAD ELECTRONICS CORP. 55 
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PRECISION PAPER sie co 155 
PRODELIN, “INC. 134 
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While every precaution is taken to insure accuracy, 
we cannot guarantee against the possibility of an 
in the preparation 


occasional change or omission 
of this index. 
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NEW PRECISION 
DYNAMOMETER 


For determining the force required 
to actuate delicate mechanisms. 


A 


Here is a 
new instrument 
that has quickly 
become an indispens- 
able aid to measure, cali- : 
2 brate and standardize the i 
pressure or power required to actuate fine 
precision mechanisms and spring tensions 
of ELECTRIC CONTACTS - RELAYS - 
CLOCKS - TELEPHONES - BUSINESS MA- 
CHINES - MICRO MOTORS for Electric 
Razors - WINDSHIELD WIPERS - TIME 
SWITCHES - ETC... 
THE DYNAMOMETER IS AVAILABLE IN 
2 SIZES WITH OPERATING PRESSURES 


RANGING FROM 5-15 GRAMS TO 100- 
1000 GRAMS. 


GEORGE SCHERR CO.. Inc. 


200-TT LAFAYETTE ST. © NEW YORK 12, N.Y. 


i POWER: 115 volts, 60 cycles, 120 watts. 


Measurements Corporation 
MODEL 84-TV 


UHF TELEVISION 


Standard Signal Generator 
300-1000 Mc. 


FREQUENCY RANGE: 300-1000 mega- 
cycles. 

OUTPUT: .1 Microvolt to 1 Volt, across 
50 Ohms. 

OUTPUT IMPEDANCE: 50 Ohms coaxial. 

MODULATION: Internal 400 cycle, con- 
tinuously variable from 0 to 30%. 
Provision for external modulation 
of 50 to 20,000 cycles. 

LEAKAGE: Negligible. 

SIZE: Overall Dimensions: 1139/44 inches 
high, 19 inches wide, 11 inches 
deep. 

WEIGHT: Approximately 40 pounds. 


MEASUREMENTS 
CORPORATION 


BOONTON oO NEW JERSEY 


(liiiii«»rm tit ((«(' ("('((* «mmm mt PO 


= oa 
= Awritow 16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, 
= fT wood TV FILM INSERTS AND KINESCOPE RECORDINGS...SOLD WITH 
= Holly A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED! = 
~ ~“f\ = 
= \ (ato) ee = 
= ope C6 a \ WI i ee = 
2 (4 ON 5 reac TE - 
2 js ee a ER = 
= _CINE-VOICE AURICON-PRO SUPER 1200 TRIPOD PORTABLE POWER UNIT SOUND RECORDER = = 
= $695.00 $1310.00 $4652.15 $325.00 $269.50 $1149.50 = 
= WRITE FOR FREE = 
= ILLUSTRATED BERNDT- BACH, Inc. = 
EEE 7325 Beverly Bivd., Los Angeles 36, Calif. = 
ELECTRICAL ENGINEER 

Our Engineering and Developing Department needs a 

recent Electronic engineering Graduate, preferably with 

a Master's Degree, to work on Electronic Digital com- 

puting equipment. Computing experience desirable but 

not essential. Location will be in Chicago. 

In reply please state age, education, past employers, 

salaries earned, address and phone number for early in- 

terview. Replies will be kept in strictest confidence. Box 

No. A554. 

TELE-TECH 
480 Lexington Ave. 
New York 17, N. Y. 
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INDUS TRY, ¢ 
_,NEWS 


(Continued from page 156) 


David Garrison has become a mem- 
ber of the Philadelphia district sales 
staff of the Synthane Corporation 
Oakes, Pa., where he had been asso- 
ciated with the research and develop- 
ment staff since 1937. 


Thomas L. Taggart, comptroller since 
1951, has been elected treasurer of 
Ampex Corporation, Redwood City, 
Calif. Mr. Taggart will make his head- 
quarters in Redwood City, but will 
continue as vice-president and general 
manager of the Ampex Loud Speaker 
Corp., in North Hollywood, a wholly- 
owned subsidiary established last year. 


E. W. Glasenapp has become general 
manager of the Victoreen Instrument 
Co. Resistor Department. Beyond the 
supervision of research and develop- 
ment work, Mr. Glasenapp is organiz- 
ing a national sales and service program 
and developing a national staff of dis- 
trict sales managers and factory rep- 
resentatives. 


H. C. Westcott has joined the Re- 
search Center of Burroughs Corpora- 
tion, Philadelphia, Pa. as associate di- 
rector for products diversification. Mr. 
Westcott will give specific attention to 
product diversification and the ex- 
ploitation of research results outside 
the office equipment field. 


Sidney A. Standing has been ap- 
pointed manager of the cathode ray 
tube division of the Raytheon Manu- 
facturing Company, Waltham, Mass. He 
will make his headquarters in the firm’s 
new cathode ray tube plant in Quincy, 
Mass. John F. Morten, has been ap- 
pointed to the new position of marketing 
services manager of the equipment 
sales division of the company. He will 
be responsible for marketing research, 
order service, advertising, sales pro- 
motion and exhibits. 


Greibach Instruments Joins 
Gulton Mfg. Corp. 


Dr. Leslie K. Gulton, President of 
Gulton Manufacturing Corp., has an- 
nounced the affiliation of Gulton 
with Greibach Instruments Corp. 
for the production of the new Grei- 
bach multimeters. 

Greibach Instruments, headed by 
Dr. Emil Greibach, will make its 
headquarters at the Gulton plant in 
Metuchen, N. J., with laboratories 
in New Rochelle, N. Y. 
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ORLD’S 


LARGEST 


'PLUG-IN- 


ATTENUATION NETWORKS 


n Daven Series 690 Attenuation Networks, the exclusive “plug in? 
feature permits input or output impedance to be changed to any value by suly 


stituting “plug-in” pads of the particular impedance desired 


These networks are intended for use in general laboratory and production 
testing. They are extremely rugged, flexible and reliable. They are available in 
either “T” or “Balanced H” circuits. A range of either 110 DB in 1 DB steps can 
be obtained on the 2-dial series, or a range of 111 DB in 0.1 DB steps on the 3-dial 
series. A special card type, non-inductive winding is used, giving a frequency 
range of from zero to 50 KC. These units may be used above 50 KC with only a 
slight decrease in accuracy. Resistor units are calibrated to +1.0% accuracy and 


operate at a +20 DB (0.6 watt) maximum input level. 


To insure low contact resistance and uniform contact pressure Daven 
patented “knee-action” switch rotors are used. Silver alloy rotors, slip-rings and 
contacts insure finest electrical performance. Daven’s exclusive “plug-in” impe- 


dance Matching Networks are available in a wide range of impedance and loss. 


co. 179 Central Ave., Newark 4, N. J. 
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How RCA Makes 


BEST BECAUSE... 


Gold-plated Grid No. | —mini- 
mizes grid emission 


CA Receiving’ Tubes 
YOUR BEST BUY 


BEST BECAUSE... 


Special mica insulator process- 
ing—minimizes picture ‘‘jit- 
ters” caused by charging effects 
and leakages 


BEST BECAUSE... 


Carbonized Grid No. 2 runs 
mm, cooler, reduces stray emission 


- get more for your money when you buy 
RCA receiving tubes because RCA makes 
extra effort to keep pace with new require- 
ments for tube applications. For instance, the 
1B3-GT and 6BQ6-GT illustrate how RCA 
makes improvements in tube type designs 
.. makes RCA receiving tubes best for top 
performance in your TV-receiver designs. 


The RCA-1B3-GT rectifier has been 7m- 
proved to handle the higher voltages required 
by “‘big-picture’” TV sets. Tube safety fac- 
tors have been increased. 


The RCA-6BQ6-GT horizontal output tube 
is another improved tube. Its improvements 
minimize grid emission, stray emission, and 
TV picture “‘jitters.”’ 


The improvements built into RCA receiv- 
ing tubes give you: (1) Superior tube per- 
formance, (2) fewer factory-line rejects and 
‘“‘in-warranty”’ failures, (3) substantially 
greater tube value. 


For circuit application help, call your 
nearest RCA Field Office: 


(EAST) Humboldt 5-3900 
AADIOTRON 415 S. 5th St., Harrison, N. J. 


ON MIDWEST) Whitehall 4-2900 
BEST BECAUSE r 4 fol @ : 589 E. Tllinois St., Chicago 11, Ill. 


(WEST) Madison 9-3671 
420 S. San Pedro St., Los Angeles 13, Cal. 


FOR COLOR-TV, SPECIFY RCA TUBES 


Higher quality, lead-glass bulb 
insures better performance at 
higher tube voltages 


l 
BEST BECAUSE... 


Specially processed glass bulb RCA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION 
minimizes electrolysis, im- 
proves tube life 


(FE a7 a |) RADIO CORPORATION of AMERICA 


A Y ELECTRON TUBES HARRISON, N. J. 
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